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This report covers research and related services in the 
U. Departnent of Agriculture. It is impossible to 
report on research activities of the Department without 
at the same time discussing work of the land-grant 
colleges and universities, because such a large share of 
our research is carried on in cooperation with the 
agricultural experiment stations. , Similarly, most of 
our educational work is in cooperation with the State 
extension services. This partnership goes back to 1862. 
In that year the Federal Congress passed legislation 
that laid the groundv/ork for the land-grant colleges and 
established vriiat is now the Department of Agriculture • 

Service activities of the Departm.ent have likevdse been 
conducted jointly with the States — in most cases vdth 
State departments of agriculture and bureaus of markets. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
i.pricultural Research Aclninist ration 
vfcshington, D. G» 

LETTER OF TR/iNSMITTaL 

Decenber 8, 1950 



Hon. Stephen Pace^ Chairman 
Special Subcomittee 
House Committee on A^^riculture 
House of Representatives 

Dear Mr. Pace: 

The accompanying report on research, service, and marketing educational 
work of the Department has been prepared in compliance with your re- 
quest, growing out of the hearings on Federal agricultural research 
before the House Committee on Agriculture, in July 1950, 

Since Part II of the report is so detailed and voluminous, we have 
prepared an introduction, designated as Part I. The detailed description 
of projects, amounting to about 3100 pages, comprises Part II# 

In Part I, I have discussed a few highlights, for those readers who 
will not have the time to read the full report, that illustrate the 
extremely broad and basic nature of our v\rork and the effect it has 
had on our agriculture* 

Part II is made up of 39 chapters, each covering maj )r commodities, 
functions, services, or fields of WLrk such as economics, food and 
nutrition, marketing improvement, and education. This organization has 
been planned so as to make the infoniation reauily accessible to 
members of Congress,- mem.bers of EAi. a.dvisory committees, and others 
interested in special segr.ients of our work* 

For the most part theso- activities are reported on the basis of "work 
projects," the level at v/hich our agencies keep separate financial 
records and prepare separate annual progress reports. The statements 
for these work projects give pertinent information on the nature and 
purpose of the -rk being carried on, the currently active "line 
projects" (subdivisions ;f activity under the Yvork projects), the 
historj'' and development of the w:>rk, the Federal funds (and, in a few 
instances. State funds) expended, sc..'me of the accjmplishraents, and 
some additional work needed in the areas covered by the work project. 

Some of the project statements are rather technical in spite of our 
efforts to simplify them, ^-i nuD.ber jf these projects deal Tfith funda- 
mental research, which gives us the foundation for the applied or so- 
called practical research. Actually, :f course, fundamental research 
is m.ost practical, for it gives us the principles to use in working 
out applied problems. 
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The v/jrking :ut of these pr )blems as sh'.'Ym in the project write-ups 
nay appear in s.:E:e instances to entail duplication jf effort, x^s an 
example, the Department o perates with nearly every Southern State 
in studying the fertilizer requirements f.-r cotton* lou will realize, 
I am sure, that this is not duplication of effort but adaptation of 
broad principles to the needs of specific areas. 

Results are more striking on some' projects than others • h development 
such as hybrid corn comes only once in a long while. Sometimes we 
have to work for years v/ithout any apparent success, iind sometimies 
we find ourselves in blind alleys. Most of our work, however, in 
one way or another, helps to clarify the problems before us. Once 
we have a clear understanding, our chances for specific accomplishments 
are greatly increased* 

Sincerely yours, 
iridministrator 
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SCIENCE TRANSFORMS AlERICAN AGRICULTURE 



Modern science and technology have transformed American agriculture in 
the space of a lifetime* Agriculture has made more progress in the 
United States in the last 75 years than in the previous 75 centuries 
elsewhere in the world. This period of great advancement coincides 
with the history of research in the U, S* Department of Agriculture 
and the State agricultural experiment stations. 

Although research provided the original impetus for many of the changes 
in our agriculture, it iias accompanied by growth and development of the 
country as a whole — expansion of agriculture, the upsurge of industry, 
transportation, and communication. The Extension Service is taking 
research directly to the farm. Agricultural outlook work and market- 
ing services such as crop reports, official grades and standards, and 
the market news service, develoj^ed jointly with State departments of 
agriculture, have played vital roles. Research and development vrark by 
industry has been indispensable. In fact, all additions to man's 
knoYfledge everywhere have contributed directly or indirectl^r to the 
transformation of our agriculture. 

lhat has agricultural research meant to an individual farm.er, to agri- 
culture as a Y/hole, and to the Nation? These questions lead to fasci- 
nating stories of adventure in distant lands and stories of great ideas 
coming to life in the minds of scientists working in dingy laboratories. 
In more recent times, the stories concern groups of scientists working 
as teams on common problems. 

To a farmer, research riBans hjiDrid corn, disease-resistant crops, better 
control of insects and weeds* It m^eans chicks and pigs that grow faster 
with greater efficiency and dairy cows that give more milk and butterfat. 
It means more intelligent use of his soils and forests and better m.ethods 
of marketing Y/hat he has to sell. In short, it means a better living 
and a better way of life* 

To agriculture as a whole, research means an increase of 1|5 percent in 
crop yields in the last 25 years, 20 percent more mdlk per cow, and an 
even greater increase in eggs per hen. It means a doubling of over-all 
efficiency in the last 50 years. In I9OO one farm worker produced ^ 
enough for himself and 7 others j now he produces enough for himself 
and lii others. 

To the Nation, agricultural research has meant the saving of lives, 
assurance of ample food supplies, and better nutrition for everyone, 

?Jhile studying the cause and control of a cattle fever at the turn of 
the century. Department scientists discovered that ticks were carriers 
of the disease. To the average citizen this might seem to be a bit of 
routine information, but it was much m.ore than that. It i^as the first 
positive proof that insects could carry a disease from, one anim.al to 
another. 

This discovery paved the ?/ay for later demonstration by medical research 
that mosquitoes were carriers of yellow fever and malaria, Department 



scientist had already learned how to control mosquitoes by spraying kero- 
sene on ponds and other small bodies of still Y/ater* These discoveries 
made possdble the development of agriculture in vast areas throughout the 
TOrld and saved countless thousands of lives. 

Better understanding of food value and m.odern methods of refrigeration and 
distribution have greatly improved diets in the United States, Knowledge 
of the importance of vitamins, proteins, iron, and calcium in the diet has 
resulted in a shift from high caloric foods to the protective foods such as 
meat, fruit, vegetables, eggs, and milk. In 19$0 we ate 22 percent more 
dairy products other than butter, 29 percent more eggs, 19 percent more 
meat, poultry, and fish, and 10 percent more fruit and vegetables than v/e 
ate Just prior to World War II, 

And now let^s take a closer look at some of the research that has revolu- 
tionized our agriculture. We will select just a few examples from the many 
stories that are told in detail in Fart II of this report. 

crop PRODUCTION RESEARCH 

Hybrid corn is undoubtedly the food production story of the century. In- 
creased yields from hybrids are enough to provide an extra 35 pounds of pork 
for every man, woman, and child in the United States. Translated into dol- 
lars, this extra corn is worth enough every year to pay for all the research 
ever done by the Department of Agriculture. 

The story of hybrid corn begins about 100 years ago with Gregor Ifendel, an 
Austrian monk Mio cross-pollinated garden peas and observed the result (1866), 
Although his published work gathered dust for a third of a century, it was 
rediscovered and became the basis of our science of genetics, which dates 
from about I9OO, 

Within a few years two plant breeders in widely separated locations in the 
United States ?/ere crossing inbred lines of corn. One v/as working at the 
Illinois Experiment Station, the other for a private foundation. Both ob- 
served hybrid vigor and saw its implications in increasing yields of corn, 
although neither was looking for practical results. They were pure scien- 
tists, looking for principles rather than practical applications. 

For the next fevf years m.uch time and talent went into research on hybrid corn. 
It was 1917, however, before its real potentialities were opened up by ?jork 
at the Connecticnt/Btation that resulted in double crosses, the basis of all 
our present hybrids. Another decade passed before the public heard much 
about hybrid corn, but plant breeders vmre busily building inbred lines that 
XTould combine v/ell to create hybrids adapted to specific areas* In an effort 
to speed up progress through exchange of breeding material, 12 States joined 
^vith the Department in a cooperative hybrid corn breeding program in 1925 . 
This joint effort did muc'ii to bring about the phenomenal spread of hybrid 
corn across the corn belt. 

Like a prairie fire this new kind of corn swept across the central part of 
the country. In 1933 onljr one acre of corn out of each thousand in the 
United States was planted to hybrids. Ten years later, 5l percent of the 
corn land y;as planted to hybrids. Since then it has jumped to 77 percent and 
continues to grov/ larger, as hybrids are developed for ne?; areas in the South. 

Hybrids boost yields by an average of about 30 percent. For the whole coun- 
try this means three-quarters of a billion extra bushels of corn every year, 
worth approximately three-quarters of a billion dollars at farm prices.* 
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I cannot move on to the next story without calling attention to two extremely 
important points about hybrid corn. Plrst^ it began with research that was 
purely theoretical, Yd.th no thought of practical application. The other 
point is that it took many years. y«e must not assume from this that every 
basic research problem is going to end up like hybrid corn, but most of our 
really big developments come from basic research* ue must not become so 
eager for quick results that we are willing to write off a project that does 
not show definite gains every 12 m.onths. If this had been done 30 years ago, 
we would not have hybrid corn today. 

The magic v^and of science has touched many other crops in addition to corn. 
Breeding of disease-resistant cereal crops over the last 50 years has saved 
many farms from bankruptcy, assured adequate supplies of a primary food crop 
to the whole Nation, and 'enabled us to alleviate hunger in many parts of the 
world. 

Science Saves our Cereals 

Stem rust and other diseases took an enormous toll until varieties developed 
through cooperative research with btate agricultural experiment stations camie 
into general use. When scientists learned that the rust organism spent part 
of its life on certain varieties of barberries, a large-scale campaign was 
organir^ed to get rid of these plants. This proved to be a herculean task 
and is still going on. 

Our temporary conquest of stem rust has not come easily. It was one of the 
earliest diseases to demiand attention of cereal breeders. Scientists were 
puzzled to see a variety that had stood up for several years suddenly succumb. 
New varieties often met the same fate after a few years of successful re— 
sistance. For a while it looked as though we were losing ground as fast as 
we gained it. 

One of the essential ingredients of science is ingenuity. It expressed itself 
in the mind and hands of a young scientist at Minnesota. He demonstrated 
that there were many races or forms of stem rust and that varieties of wheat 
or other cereals might be resistant to one race but not to another. This 
basic discovery explained many failures of the past and set up now^ guide- 
posts for the future. It complicated the task of ^vheat breeders immeasurably, 
because they Y^ere fighting not one organism but a host of organism.s, all 
capable of causing stem rust. 

Later on it was learned that the rust spores Yiere hybridizing in nature 
(during the period spent on barberries) at a faster rate than Yie were able 
to hybridize w^hoat and other cereals. This race between man and nature is 
still going on. \ve are only a few steps ahead. If we slacken our pace, the 
gains of a lifetime will quickly disappear and the rusts will take over. 

The recurring problem of plant diseases is well illustrated with oats. In 
Iowa, farmers have had to shift varieties of this crop twice in the last 10 
years because of diseases. Fortunately, nevf varieties were available because 
of research. Through increased use of these new varieties, Iowa farmers alone 
have harvested v/hat has amounted to one extra crop of oats since 1940, and the 
total of this new wealth has added up to more than 100 million dollars. And 
the benefits have extended over into other oat- growing States* 
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New races of oat stem rust — 2, 7, and 8 — ware found over a mdespread 
area this summer (1950)^ with much damage in many States. These new races 
were found in the Dakotas, Iowa, Illinois, Missouri, Qklahoma, Texas, 
Mississippi, and Florida. Present commercial varieties are susceptible to 
these new races. We have a resistant source of parent material in our 
breeding nurseries, but it will take time to breed this resistance into 
commercial varieties* 

Help for King Cotton 

One of the measures of our progress in research is the casual imy in which we 
speak of juggling chromosomes. Vye can breed almost any character we want in 
a plant if we work at it long enough and hard enough. But it was not alv/ays 
so. The idea of breeding plants to resist diseases is only about 50 years 
old* Selection of seed from superior plants has been practiced for centuries, 
but the earliest record of systematic selection for resistance to disease 
began in 1895 on James Island, near Charleston, bouth Carolina. The work 
was done by E. L. Rivers, plantation oi/vner, in an effort to develop a strain 
of cotton resistant to wilt, a soil-borne disease. 

Rivers was unable to combine disease resistance with yield and quality, so 
in 1899 he called on the Department for help. A young Department scientist 
from Vermont who had never seen a field of cotton was sent. Together these 
men made history by deliberately planting selected seed on wilt- infested soil 
and saving plants that survived* Erom this work several new varieties were 
eventually developed. 

uhile this work was going on in South Carolina,' the same story was unfolding 
in far-away Worth Dakota with flax, also beset by wilt disease. In both 
cases the principle of survival of the fittest was applied by science* This 
principle is now widely used in all crop- improvement work* 

In the intervening years the cotton plant has been the beneficiary of much 
research* It was redesigned to meet the threat of boll weevils and the 
requirements of mechanical production, and now a rather major overhauling 
appears imminent* 

Breeders are developing new and vastly different varieties that offer 
enormous potentialities for cotton to compete with synthetic fibers. They 
are developing triple hybrids with fiber strength almost double that of 
present commercial varieties* These triple hybrids areri*t ready for release 
yet, but they are far enough along that several strains are now included in 
spinning tests. The germ plasm for these promising new cottons vms obtained 
from three sources — an Asiatic variety, American upland cotton, and a wild 
species that grows in the mountains of Arizona, 

Vvhat has been done for wheat and cotton has been duplicated v/ith most of 
our major crop plants* Thousands of im.proved varieties have been developed 
that thrive better under specific conditions* oome are resistant to insects 
as well as diseases, while others are more tolerant to drought, heat, or 
cold; some combine many of these qualities, btill other varieties yield 
better quality food or industrial products* 
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Plant Hunters Bring ^Em Back Alive 

Much of our success in crop improvement can be credited to foreign germ 
plasm brought back by plant explorers who have combed desert valleys and 
v^ind-swept m^ountain peaks for ^vvild relatives of our principal crops. Almiost 
200,000 separate lots of plant material have been brought or sent to this 
country through the plant introduction work begun by Benjamin Franklin long 
before the Department existed and later miade famous by David Fairchild. 

In its early stages the principal objective of plant exploration was to find 
nmj crops for our expanding agriculture. Emigrants brought the grains, fruits, 
and vegetables they had known in Europe, and these v^ere supplemented by 
private and public means. One of the most notable of Department introductions 
ivas the soybean. As originally introduced, the soybean would never have 
made a big hit in the United States, but plant breeders worked it over and 
made it a Cinderella crop. Just in the last few years breeding has increased 
yields 20 percent and oil content 10 percent^ It now ranks fifth among all 
our crops in acreage. 

kany crops threatened with extinction have buen saved through plant breeding, 
Nev/ varieties of sugar beets ridStDred that industry in the iiest when curly 
top disease seemed a sure mnner. ougarcane brought from^ the wilds of NeY/ 
Guinea by a Department scientist who braved head- hunters and other dangers 
of the tropics gave new life to our sugarcane industry, then on its last legs. 
Bright lo-af tobacco in North Carolina and lettuce and ' cantaloupes iu 
California are additional crops dramatically saved from threats of extinction 
by ravishing diseases. 

Breoding Vim into Vegetables 

A few years ago it was not at all unusual to hear farmers complaining that 
their seed stock of potatoes had "run out". They mvBant that yields were 
getting smaller every ;rear. Tomato growers over large areas lost entire 
crops from wilt, and cabbage groivers were in trouble with a disease known 
as yelloY/s. Nation-wide breeding programs were organized v'/ith State and 
Federal agencies cooperating, and most of the commiercial varieties of these 
and other vegetable crops now in use are an outgrowth of this teamwork. 

The lady v^ith the shopping bag who buys Americans groceries has' influenced 
our improvement of fruits, vegetables, and other crops. If she likes 
potatoes Y/ith shallow eyes, we develop them for her. If she wants straYvi- 
berries with a tart flavor, she may have them. Lined up behind the plant 
breeders are other scientists whose job it is to see that these and other 
fresh food products are delivered to the retail markets in prime condition. 
To round out the job, we are novf teaching retailers how to care for these 
foods so that the consumer may get them in their most attractive, nutritious, 
and appetizing condition. 

Science rememibers, hov«ever, that b^^auty is only skin deep. Today* s foods 
are bred for the highest possible vitamdn and mineral content, consistent 
with other market qualities. Tests for vitamin C are now routine in many 
plant breeding laboratories. 

Improving farm products and producing them more efficiently has gone hand in 
hand, efficient production is a combination of many things, one of Y/hich is 
usually mechanization. 



Mechanized Farming 
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Yftiile corn pickers and grain combines as vfell as many other machines have 
been perfected by the farm equipment industry, much work has bv.en and is being 
done by agricultural ' engineers in public service research in devising re- 
quirements and operating principles for mechanizing such crops as cotton, 
peanuts, tung nuts, sugarcane, sugar b^ets, tobacco, sYv-eetpotatoes, and many 
truck crops* Simdlar work also is being done in such fields as haying, 
weed control methods, sprayers and dusters, fertilizer placement, and tillage 
equipment and miethods. 

Intensive work in cotton mechanization has resulted in such developments as 
a new spiral brush cotton stripper, practical methods for better use of flame 
in Y/eeding and thinning cotton, and special equipment for applying anhydrous 
ammonia. Of special note also are equipment combinations f or-multiple duties 
in speeding field operations in this crop, such as a planter-cultivator 
combination that permits replanting of "skips" in the stand without changing 
the tractor equipment even up to the final cultivation. 

Cotton ginning investigations carried on by the Department have resulted in 
many improvements in this process • More than 20 public patents have been 
issued on devices developed by engineers on this v/ork* Some of these are 
widely used. One of the latest developments is a line- flow lint cleaner 
that improves the quality of machine-picked cottons fromt one-third to one- 
half a grade. Already from 1,200 to 1,500 of these are in use, A green- 
boll separator now in experimental development removes 90 to 95 percent of the 
immature bolls from cotton as it is b^>ing ginned. Similar studies have 
speeded machine production and processing of such fibers as flax, sansevieria, 
and ramie. 

Sometimes it is simpler to fit a crop to an existing machine rather than 
build a new one. Sorghum was m.ade into a d7\rarf so that it could be harvested 
with a combine. Soybeans were made to bear their seed pods higher on the 
stalk for the convenience of the harvester, and sugar beets are being made 
over into the shape of garden bov-ts so that they will be easier to harvest 
mechanically. Hundreds of examples could be cited^ 

Soil and Vvater Conservation 

In spite of the many improvements in mxethods of crop production our average 
yields per acre did not increase very much until about 1935. Since then we 
have had large increases. I am inclined to belicve that the major cause 
for this was that until 1935 soil deterioration v/as progressing at a rate 
sufficient to offset all other improvements. Many of the gains since 1935 
are due to better varieties and such things as more effective insecticides. 
However, ytq are beginning to slow, dovm soil deterioration, and in ua^ny cases 
stop it and start on the upgrade. 

V,ie have learned to classify farmi land for its most productive use and to 
adapt these plans to individual farms. Research has made possible the use 
of all classes of land in the most effective Vv^ay. l^e are recognizing the 
factors that make cultivation of land hazardous, and working out patterns of 
safe land use. ^^hen erosion and other soil deterioration are controlled, 
our advances in other lines will appear even more striking. 
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Closely associated with conservation of the soil is the effect of nui;ierous 
improved tillage and terracing practices that conserve soil moisture. Some- 
where along the line our ceiling on crop production is probably going to be 
set by the amount of v/ater available for crop groY^rth. hs v^e get better 
varieties of crops and appljr other results of research water will become 
even more important, 

Ue have lots of room for improvement in the conservation of v/ater. \ie are 
new losing about one-third of the rain that falls in the humid region through 
runoff. Efficiency of irrigation in the ijest is only about 25 percent. But 
we are making some progress. Stubble mulch culture traps snow for use of 
crops in the plains. In some areas of the higher Plains we can save an 
extra inch of snov/ moisture by planting shelter belts. Land use practices 
for many land conditions have been developed that increase infiltration rates 
and thereby reduce losses of v^rater. 

Soil Management 

Research on the use of fertilizers and methods of soil management have re- 
vealed many facts useful to farm.ers in aiding nature to make specific soils 
more productive. Much has been learned about the use of crop rotations, 
legumes, and green manures for replenishing soil humus and nitrogen j about 
procedures for determining the nutrient needs of crops; about materials, 
miOthods, and miachines for meeting these needs efficiently; and about soil 
management "under irrigation and salinity control. 

Because techniques based on these findings have been put to use on many 
farms throughout the country, productivity is on the come-back in many areas 
where yields were falling off because of declining soil fertility. On 
hundreds of thousands of farms in the eastern part of the united States the 
soil is much better today, as a result of good management, than it ever vvas 
under natural conditions. 

On the other hand, there are still miany farms on which soil productivity 
is on the dovm grade* For somie, improved methods of soil management are 
available, but not in use. For others, n^w techniques are still being ¥v'"orked. 
out. For the Nation generally, we havo not yet fully reversed the doi/mward 
trend in soil productivity. 

More extensive use is being made of fertilizers and manures in agriculture, 
and more efficient fertilizers are being developed through public and private 
research. During the past ten years, farmers in the United States have 
doubled their use of chemical fertilizers, and they are now applying them 
in granular, liquid, and gaseous forms. The importa.nce of the minor plant 
nutrients such as zinc, iron, cobalt, molybdenum, and mianganese is be- 
coming more generally understood, v'^hen minor element deficiencies show^ up 
in various agricultural areas, ways are being devised for correcting them. 

Soil management investigations, combined with recomm.ended practices developed 
from related research, has produced phenomenal increases in corn yields in 
North Carolina and other southeastern States* 
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Use of adapted hybrids, thick spacing, and shallov^ cultivation, coupled 
with cover crops and heavy applications of nitrogen fertilizer, rucro than 
tripled corn yields in experiments in North Carolina. In IS experiments over 
a 5-year period, average yields v^ere boosted from 28 to 81 busheals an acre. 

Since 1944 v^hen this study v/as begun, similar experiments have been con- 
ducted in all southern States. More than 55,000 farmers have tried the new 
method and produced yields that average 70 bushels per acre. Average corn 
yields for all farmers in 7 southeastern States increased 50 percent in 5 
years as a result of this research. 

Radioactive Tracers 

A significant recent development in soils research is- the use of radioactive 
isotopes. Scientists have unlocked a vast storehouse of knowledge about 
plants by using radioactive isotope tracers to follow the processes by which 
plants take up the materials of tho earth to yield fruits, grains, and fibers. 

Radioactive elements give off a radiation as they disintegrate. This radio- 
activity makes it possible to detect or trace the radio-element wherever it 
may go in the soil, through the plant and in an animal. 

For example, scientists can fertilize a soil with radio-superphosphate, grov/ 
clover, feed the clover to a cow and feed a calf on the cow's milk. After 
being on such a diet for a mionth, the calf* s bones can be analyzed for total 
and radio-phosphorus. From the data scientists can calculate the amount of 
phosphorus in the calf's bones that came from the superphosphate put into 
the soil* 

Significant advances in fertilizer technology have b-o^en made since the end of 
V^orld '^^ar II by using the radioactive tracer technique. Scientists have 
learned the phosphorus needs of various plants at different stages of growth 
and the efficiency of different phosphates. Radioactive isotopes are being 
used to study other phases of plant physiology such as learning hov^ plant 
growth regulators change a plant's growth and why they affect some plants 
but not others. 

Viie are just beginning to learn ho7i/ to use these nev/ tools in ;.)ur study of 
plants and soils. Every new discovery moveS us one step nearer to our goal 
of learning how to make the wisest use of the greatest of all natural 
resources — the soil. 

Research iiids Our Shrinking Forests 

Next to the soil itself, "^ur greatest natural resource is )ur forests. Vje 
waited a long time to become concerned ovoT the exploitation of this source 
of fabulous wealths Our grandfathers were busy conquering a continents Our 
fathers finally began to take stock of the situation about 50 years ago, and 
it is only vdthin comparatively recent times that we have put science to 
work to help us use our forests intelligently* 
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Early research in forestry refl<.cted the temper the tines. It was con- 
cerned chiefly v^ith measuring forest pr oducts and estimating volumes of 
standing timber on a given tract )f land. It v/as used iiiainly as a tool in 
the exploitation :)f our timber, region by region* 

The next era was one of awakening, and forest research turned to finding the 
minimum requirements for keeping our forest lands pr')ductive,, Experiments 
in many parts of the co.untry proved that forests can be managed so as t') 
produce annual cr")ps through selective cutting, Smiall holdings n m provide 
a worth-while supplemental income every year t ) many farmxers. 

In some areas, however, millions .)f acres jf f rest land have bee ':me barren 
without any hope )f natural reproduction, because, all seed trees have been 
destroyed. For these lands, research has f .)und v^ays to gr-^w y )ung trees 
in nurseries, transplant them, and m.ake them live. Planting m.achines have 
been developed that save up to 50 percent of the usual planting costs. 

Besides getting trees tw gr .w on denuded areas, we are also learning how to 
make them grow faster. Hybrid poplars in Maine are yielding 4 times as much 
wood per acre as native poplars, a cr.)ss between eastern and v/estern white 
pines is twdce as tall as either parent at 7 years of age. Crosses betv/een 
several species v,f southern pines are giving hybrids miore useful and, in 
some cases, more vigorous. 

Forest Range Management 

Much of our forest land is also range land. Almost he If the entire continental 
area of the United States is range land, and this vast emipire has suffered 
from over--use. Research has shovon definitely that the ranges respond to 
good management. 

A grazing experiroent in Colorado with beef cattle gave annuo 1 returns per 
section of land of ^35 for moderate grazing, compared with returns of '^/^^ 
under heavy grazing. Bes^^^rt ranges in New Mexico are now producing almost 
twice as much beef per acre under good m.anagement as they did 30 years ago 
under poor managements 

In some areas good Fianagement must be supplemented by reseeding, and our 
experience has been very encouraging, Reseeding on many western ranges has 
increased the supply of forage from 5 to as much as 20 times. So far, about 
8 million acres of private and public range have been reseeded. 

Closely related to rest^arch on forests and ranges is that on watershed 
management. This research has contributed to the devo^lopment of a notional 
policy of soil and water conservation. This policy has already been re- 
flected in legislative recognition of the role of upstream lands and con- 
ditions in downstream water and silt troubles and the adoption of Nation- 
wide programs to remt.>dy these troubles on a watershed basis. 
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LIVESTOCK RESEARCH 

Every man, v^oman, and child in the United States and countless millions in 
other parts of the v\rorld are the bc^nef iciaries of livestock research. These 
dividends in human welfare have come about as a byproduct of efforts of the 
Department to safeguard and improve our domestic livestock. 

I have already mentioned the epochal discovery that pointed the v/ay for 
control of malaria and other diseases carried by mosquitoes* Another scourge 
of the human race was conquered when Department scientists discovered the 
new-Y/orld hookworm and identified it as the cause of much of the apparent 
laziness of many people in tropical and sub-tropical climates. Control of 
this parasite in humans as well as in livestock for the lc..st 25 years has 
been basud directly upon the work of agricultural scientists. 

Research has also protected the American people from trichinosis — a painful 
and som«:;times fatal disease caused by eating raw, or insufficiently cooked or 
cured pork products. Trichinae, minute parasites that occur in the flesh 
of hogs, are transmissible to human beings, causing trichinosis. The para- 
sites in pork can be destroyed by heat, by special kinds of freezing, and 
by certain concentrations of common salt. 

These discoveries were important in meat inspection v/ork, because trichinae 
cannot be detected by any known practical method. Under packinghouse con- 
ditions the discoveries have been applied to processed pork products such as 
frankfurters, sausages, and hams that may be eaten v\rithout further cooking. 
Meat inspection regulations nov^r provide for special processing, under vigilant 
supervision, of these pork-containing products. 

The meat inspection service of the Department operates entirely for the 
benefit of consumers. Because of this service we in this country can eat 
meat and meat products with every assurance that they are wholesome. Those 
who have not traveled rbroad do not always appreciate this fact. 

As recently as 1910 many people, including doctors and public health officials, 
regarded pasteurized milk as unsafe for babies. It was beliv:;ved by many 
that pasteurizing milk killed all of the lactic acid bacteria in it and 
allowed the growth of undesirable organisms that produced toxins. In other 
words, they felt that pasteurization did more harm than good* It look years 
of painstaking work for a Department bacteriologist to prove that pasteurized 
milk was safe even for babies and invalids to drink I 

'^Jhen Department veterinarians developed the now famous strain 19 vaccine that 
protects calves from brucellosis they vv'ere v/orking to safeguard our livestock 
primarily, but indirectly they were ¥/orking for the alleviation of human 
suffering, h related form of this disease — undulant fever — attacks man, 
and may be transmitted by drinking raw milk from a cov^r that has brucellosis. 
Through cooperative effort of State and Federal governments this disease 
is gradually being eliminated from our herds of dairy cattle. 

DDT was discovered in Europe almost 75 years ago, but its usefulness as our 
most versatile inscicticide was discovered by entomologists of the Department. 
It has been used in more ways to protect more crops and livestock from insects 
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than any insecticide evor discovered^ :3ut far beyond these v-ilues, its use 
in protecting troops in vyorld '^'ar II from flirts, mosquitoes, and lice — and 
the diseases they transmit — made it a boon to mankind* Its role as a life 
saver tends to d^varf its use in protecting crops and livestock* 

These examples illustrate the kinship of all branches of science. When we 
pusii back the curtain of darkness in any spot, the light of truth illuminates 
much more than jast that spot. It may, and often does, penetrate other dark 
areas. It may skip across a continent in the process or it may come into 
sharp focus in an Iowa pig pen. 

Conquest of Hog Cholera 

Hogs were dying by the thousands in lov^a in 1897, when a young Department 
scientist spent the summer vainly trying to stem the tide with a serura made 
from the bacteria thought to be the cause of hog cholera » This epidemdc, as 
others had done, finally spent itself and farmers were able to grow hogs 
once more* 

It was 6 years before there v\ras another disastrous outbreak of hog cholera 
in the Middle West. In the meantim.e, the young scientist had gone to school 
and earned an D. degree by night while carrying on his search for th^^ 
true cause of hog cholera by day. His industry was rewarded with the dis- 
covery that hog cholera was caused by a filterable virus, rather than a 
bacteria. He also disco\'-ered that hogs surviving the disease were immune 
for life. 

Ihen he went back to Iowa in 1903, he was armed vdth more potent weapons. 
First he found that blood from iromune hogs -v/ould give tem.porary immunity to 
others. But this was too curabersome; he was looking for a perraanent treat- 
ment. Then as he watched fanners burying their dead hogs, an idea was born* 
Ihy not combine the protective serura with live virus from the blood of a 
sick hog? It worked, and losses, that often mounted as high as ^65^000,000 
in a single year were reduced to a snail fraction of that amount. Use of 
the serum-virus treatment for iiiimunizing pigs is now standard practice wherever 
hogs are grown. 

Not all of the conquests of science art; so dramatic as the saving of millions 
of hogs from cholera. Others are a r .suit of cool calculation in an effort 
to satisfy, or even anticipate, demands of consumers. One of these demands 
has been for less fat and more lean cuts of pork. Export and domestic 
demcmd for lard began dropping soon after the first i-uorld .-ar, and the de- 
pression made matters worse. 

This situation presented a challenge to scientists — a challenge to redesign 
the American hog, to stretch him out and take off those excess pounds of fat. 
The first step was to import several animals of the Danish Landrace breed, 
developed for export to England, where demand calls for lean pork. This 
breed was crossed v^rith several domestic breeds, both at Beltsville and at 
several State experimt;nt stations. The objective has been a streamlined hog 
with less fat and more of his total v^eight in the choice cuts* In addition, 
the new hogs miust meet all the requirements for efficient production — large 
litters of pigs that groY/ fast. After 16 years 3 strains developed by the 
States are now in comimercial production and 7 morw. lines developed at Belts- 
ville are now getting their final t£^sts on farms in P-^nnsylvania* 
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Farmors like these new hogs and vd.ll gro¥ir them if they are properly valued 
in the market. V^hen meat- type hogs first appeared on our markets, buyers 
discounted their prices because they thought the hogs v/ere not well finished^ 
This called for an educational campaign among bujn-rs and packers, and a re- 
vision of official grades for live hogs» There is more to be done along 
this line, but som^e buyers are finding that they can recognize the nevir-type 
hogs readily and are nov/ paying premiums for them. 

Some of the most significant research on breeding of livestock has been done 
with dairy cattle. This work has covered about 30 years and has established 
the proved sire system of breeding. This system discards much of the sho'vu- 
ring emphasis on type and conformation of animals and stresses the point 
that determines the siae of the milk check — production. 

Much of the success of the artificial- breeding movement in the last 10 years 
is due to the availability of proved sires and the opport-unities for farmers 
to breed their cows to these superior bulls. Artificial breeding associations 
no7\r provide service for m.ore than 10 percent of the Nc tion's dairy cowS», 
Proved sires plus artificial breeding give every dairyman in the United 
States opportunities to improve his herd undreamed of only a generation ago. 

Tailor-Made Livestock 

Earlier in this report I mentioned that science can breed almost any desired 
character into a plant if given enough time. It is usually more difficult 
to do this with livestock because of the longer time between generations, 
lack of sufficient numbers, and other complications. In spite of these 
limiting factors, however, we have mxade quite a start in breeding farm animals 
that are tailor-made for certain conditions and special needs. 

A good example is the Columbia sheep, a breed made-to-order for the Inter- 
mountain area. It combines the best features of the Lincoln and the 
Rambouillet in a breed that economically produces more good wool and more 
meat than any breed available in that area. 

I have already told hov^ the meat-type hogs were bred to meet consumer demand. 
The same is true of the Beltsville small white turkey. It was developed 
several years ago to mxeet requirements of miodern housevdves, yAo want smxaller 
turkeys to fit smialler refrigerators, smaller ovens, and smaller families. 
It is now in heavy commercial production, and commands a sizable premiumi 
over large siaes. 

A more recent request was for good dairy cows that could take the long hot 
summers of the Gulf Coast region. Vje went to India for breeding material 
this time. The Red Sindhi breed was developed there for heat resistance, so 
we imported several young -animals of a strain developed by iimerican 
mxissionaries. These have been .crossed with Jei-^seys, and several of the first 
generation heifers are noY\r on test at Beltsville. It is yet too eax-'ly for 
final evaluation, but it has definitely been established that tolerance to 
heat can be bred into dairy cattle.. 
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Interesting results have been obtained by crossbreeding chickens for special 
purposes. In recent years sexing young chicks has become standard practice 
on many poultry farms. For example, when No?/ Hampshire males are crossed 
with Barred Rock femiales, all female chicks will be black and males will be 
black with a white spot on the head, 

Reading the Future of iinimals 

Science is concerned with m.any aspects of farm animals. One of the most 
practical is predicting at an early age if the young anirial will grow into 
an efficient milk or meat producer. 

Viie have had remarkable success in predicting the future of dairy heifer calves 
at Beltsville when they are 4 months old, Thvj degree of mamjnary gland develop- 
m^ent at that age is a good index of future production. The method is now 
being tested on dairy farmxS, and if it proves to be practical under farm 
conditions we will be able to vj-e^^d out poor producers at 4 months of age • 
instead of much later# 

iinother instance of foretelling, thc^ future occurs in beef cattle breeding, 
in v/hich we are cooperating with 37 5tates, The idea of proved sires has 
been borrowed from the dairy cattle breeders, but the conventional wdj to 
prove a sire Y^ras to kill off his calves when they \vere about 18 months old 
and evaluate their carcasses. V«e nov/ have a better way. Careful records 
havu sho-wn that it is possible to predict the perf orrriance of a bull's off- 
spring by using his own vital statistics, and those of his brothers and 
sisters. Figures used are birth weight, Y\reaning v/eight, and rate of gain. 

Incidentally, the cooperative beef cattle breeding program., virhich is based 
upon closed line breeding within the principal beef breeds, is already 
paying off* Steers from experim^ental herds reach a market weight of 900 
pounds in 15 months — 3 months sooner than average range cattle, iilso it 
is net uncomTxOn now for bull calves to weigh 100 pounds at birth. Ten years 
ago 80 pounds v/ould have been considered good. 

Studies of young chicks show that they too give indications of future develop- 
ment at an early age. Early development of v\ring feathers is a good indi- 
cation of rapid growth, especially important for broilers. Careful examina- 
tion of day-old chicks reveals vfhether they will develop feathers quickly 
or slowly. Vi^'eight at 1 month is also a good index of future gains. 

The Darkest Place in the V.orld 

famous editor and educator once said thu darkest pli ce in the world vvas the 
inside of a dairy cow, uhcxt he meant, of course, was that we knew far too 
little about the life processes that take pi: ce inside our farm animals, 
/although we still have a long way to go, we hav^^ made some headwT.y in 
studying farm animals, particularly from the standpoint of nutrition. 

Because of the imimediate returns in the milk pail, the feeding of dairy cattle 
has received a great deal of emphasis in research, A seemingly simple dis- 
covery miany years ago has saved a lot of grief for milk drinkers, most of 
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Y/hom doubtless nover heard of it* The discovery was that feed flavors and 
odors are transmitted to the milk directl;/ through the body of the cow. As 
a result of this work^ it is an unvn^itten law on dairy farms to feed directly 
after milking rather than before or during the milking period* 

Grass silage owes its popularity to research. Several years ago a survey 
shoY/ed that summer butter contains 60 percent more vitamin A per pound than 
butter made in winter, Yihen green feed is less abundant. This stimulated 
more research on grass silage* Tests at Beltsville have shown that as much 
as So percent of the protein and 90 percent of the carotene in standing 
green forage may be lost between cutting and feeding. Preservation of 
forage crops as grass silage or by barn curing saves more of these nutrients. 

Feed is a subject near the heart of all poultrj^men, for half their expenses 
go for feed. One of the most important items of the feed bill is protein. 
Research prior to the last war gave rather exact requirements for protein, 
minerals, and vitamins, both for gro?/ing birds and for layers. 

During the war animal byproducts became scarcer and scarcer, l^fore and more 
soybean m.eal rms substituted in poultry feeds as a cource of protein. This 
change in poultr;,^ rations brought on new troubles, lie found that, without 
animal protein, the hatchability and livability of chicks went dovm as the 
level of soybean meal in the hen's diet v/ent up. With animal protein the 
troubles disappeared. 

In the midst of the dilemma, one of our scientists found that these troubles 
could be overcome by feeding small quantities of dried coyt manure to hens 
whose eggs were to be used for hatching* He concluded that the manure con- 
tained a groi^vth substance or unknoivn vitamin also present in animal byproducts, 

Research m.en at a comm.ercial laboratory who were also T^orking on the problem 
isolated a ubyi vitamin, 1^12, which proved to be the elusive unknown. It is 
now produced commercially in quantities sufficient to supplement soybean meal 
in poultry feeds. With the new economical feeds supplemented with B-^^^ 
is possible to produce 3 -pound broilers on about 2 pounds less feed arid in 
2 i^eeks less time than ±e usually required Yvdth a more expensive diet in 
which all the protein cones from animal sources. 

This kind of research sells itself, because it is easy to see that it could 
make the difference between vrorking for pay or just for the fun of it. We 
have done many other things — far too numerous to mention here — that shed 
some light on v&iat our editor friend called the darkest place in the v/orld. 
In all honesty, hov/ever, Y/e must admit that the inside of a dairy cow is 
still a pretty dark place. And the same can be said for the other classes 
of livestock on our farms. 

Research Teams Up With Service 

Research is the backbone of most of our service activities that affect live- 
stock. I have pointed out how these team up in the meat inspection Y/ork. 
The same teamY/ork exists in our other programs. 
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One of the early tasks assigned to the Departnio'nt was fighting livestock 
diseases, some of vvhich are transmissible to man. Hhe first to bo con- 
qiiered was pleuropneiuTionia of cattle ♦ Th^o dread foot-and-mouth disease 
has been eradicated six times since the turn of the century. Only during 
the past year a deadly form of Asiatic NeY\/castle disease was detected and 
eradicated before it could spread to our poultry flocks ♦ 

Two diseases receiving concentrated attention at present are brucellosis 
and tuberculosis of cattle. Both have caused heavy economdc losses to the 
livestock industry and both represent a problem in human health. Tubercu- 
losis has been almost eradicated^ Less than 1 percent of our cattle now 
have it • Before the national program of testing and eradication of diseased 
animals was begun several years ago, it was not unusual for herds, particularly 
in heavily concentrated dairy areas around our large cities, to show 25 to 
40 percent infection^ 

Progress is being made in eradicating brucellosis, but the fight here is far 
from finished. Of more than 5 million official blo-d tests made last year 
there were slightlj/' more than 3; 5 percent reactors, i.t the close of the 
year 432 counties in 21 States qualified fi.r modified accredited areas — 
less than 1 percent infection. North Carolina and New Hampshire are 
completely free of the disease. 

Another way in which the Department protects the Nation* s livestock is to 
quarantine all animal immigi^ants a kind of Ellis Island for livestock. 
If animals show symptoms of disease while thay are in quarantine, they are 
not released until they are entirely recovered. 

liAN'S \u.R ON INSECTS 

The endless war betv^een man and insects has been dram.atiaed by many writers,' 
and some have gone so far as to predict that insects will be here long after 
man is gone, while I take a more hopeful view, I do not for a m:oment under- 
estimate the strength of our opponent or the severity of the struggle*- 

Insects have the advantage of numbers. Entom.ologists estimate that there 
are more than a million different kinds of insects on the earth, and that the 
total number would be a figure so largo that it wouldn't have any meaning. 

Insects multiply with incredible speed, and they have the further advantage 
of being able to adapt themselves to almost any condition. This accounts 
for the fact that insects have been present on this planet inuch longer than 
m.an and have seen many forms of life appear and disappear. 

Recent events illustrate the adaptability of insects. For a while it 
seemed that DOT would practically spell the doom of some of the worst actors 
of the insect v/orld, such^as flies and mosquitoes* Now, hov/ever, we are 
finding that both are showing resistance to this amazing insecticide^ i.ctual 
cases of proved resistance are still relatively few, but they serve as re- 
minders that we must sharpen our Y/its and our weapons. 



Decisive Battles 

The record of Department scientists in this v/ar is filled with many victories, 
some of v^hich at the time seemed almost disastrous to the foe*. In the late 
90 *s, for instance, Department entomio legists recommended to the public the 
drainage of sv/ampy areas and use of kerosene on still bodies of water to 
control mosquitoes. This recommendation was based upon studies of the life 
history of the major malaria riosquito in this country* These miethods are 
used all over the world, now supplemented by DDT, 

Screens for doors and windows and screened porches are taken for granted 
by most people in this country. Hov/ever, their value in providing protection 
from malaria was demonstrated by experimients of the Departm.ent less than 30 
years ago. Use of screens is now a "must" in all parts of the world where 
Fxalaria is a health fact or » 

But not all of our early guns were trained on mosquitoes. First public 
interest in the control of houseflies was aroused by the Department, and its 
battle cry "swat the fly" was heard round the world. This campaign, like 
that on mosquitoes, was backed by facts concerning the life cycle and 
feeding habits of the enemy. 

Experiments prior to 1900 showed that flies breed most extensively in barn- 
yard m^anure and that proper sanitation would go a long way toy/ard controlling 
them and the diseases they carry. Later on household and barn sprays came 
along, followed by aerosols or mist sprays. The aerosol principle became 
the basis of the famous aerosol bomb used so widely during the last war by 
our troops and since the war by everyone. 

The most decisive battle to date in our w^ar on insects was the duvelopmient 
of DDT. It rocked the insect world, and in spite of the fact that some 
species are slowly developing resistance to it, DDT is by far our most use- 
ful weapon against insects. It has completely changed large-scale control 
methods against flies, mosquitoes, and many other insv:;cts. 

Mankind* s ancient enemiy, typhus., can easily be prevented by controlling its 
carrier, the body louse. DDT does this to perfection, h typhus epidemdc 
raging in Naples, Italy in 1944 was stopped in its tracks by use of DDT. 

Strategy of Current Campaigns 

We have also won some notable victories over insoct enemies of crops and live- 
stock and those that invade our homes. Sometimes we do this by setting one 
insect against another. Sometimes a simple change in a farm practice will 
turn the trick. In some cases v/e can develop crop varieties that have 
natural resistance to insects. Vyhen none of these miethods "i/orK, we resort 
to poisons in the form of . insecticides. 

The first planned use of one insect to control another took place in 1888-89 
when a Departmient entomologist was sent to i.ustralia to find and bring back 
an insect that would control cottony- cushion scale — also native to 
Australia — then threatening to destroy California's growing citrus industry* 



This trip seemed a long-shot gamble, and the Congress refused to appropriate 
funds for it* The Department's head e.ntonologist at the tim.e vjas a resource- 
ful administrator, and he arranged to have his man sent over as a delegate 
to the Melbourne Exposition, for which funds were already available, heed- 
less to say, the ontonologist spent little tim.e at the exposition but scouted 
the by-ways and hedges • His pission Y^as successful, and his work has be- 
come a classic of modern science # 

The way we outwit the heasian fly by delaying the planting of vdnter vdieat 
is a good illustration of fighting insects by changing a farm praQt^ce* 
Entomologists thought this one up many years ago, but until that time hessian 
flies were one of our m.ajor pests of wheat, causing losses as high as ^100 
million dollars in some years ♦ The only thing farmers have to do is to 
delay planting of wheat in the fall until after the fall egg-laying period 
of the fly is over» 

IVe are mxaking increasing use of built-in resistance to insects by developing 
new strains and varieties of plants th^t insects donH like. Examples are 
varieties of corn resistant to the corn borer, corn earvTorm, or chinch bug; 
wheat resistant to hessian fly; barley resistant to greenbugj sugar beets 
resistant to leaf hoppers; and alfalfa resistant to aphids* Some of these 
are already available; others are in the process of development by entomologist 
and plant breeders. 

The final plan of action, when we cannot get results from the others, is to 
use insecticides • I call attention to this because r.any well-meaning people 
believe that the Department has gone overboard in recent years on insecti- 
cides. The truth is we have gone overboard on all m.^thods of insect control, 
because we have no other choice. 

It is true that we use chem.icals more often than other mieasures, but that^s 
becauso they^ re more effective against miost insects, ^^^e canH work the 
delayed planting strategy against very many, and breeding for resistance 
is slow and expensive Y/ork. It*s true Y\re have been successful in using 
many predatory or parasitic insects to control certain enemies, but this 
method wonH v\rork across the boards 

New Insecticides Turn the Tid e 

DFr has upset the enemy in so many instances that I could not even list them. 
It took care of codling moth, the cause of wormy apples; it controls the corn 
carworm; and it saved the day for cotton growers. It has made possible the 
control of fores^t insects that rank right along with fire as plunderers of 
our shrinking forests. It has worked wonders against m.any livestock pests 
that levy a heavy tax on our milk and meat production. 

But DDT is only one of many new insecticides. V^e are testing hundreds all 
the time. In nunj cases" a combination of two or more of the new chemicals 
gives better results than either alone. This has been true against many 
fruit, vegetable, and cotton insects. Combination insecticides that kill 
the major pests of cotton in one application is the greatest single advance 
thus far in our war on these pests. 
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An entirely new approi^ch to cotton Insect control was discovered in certain 
new organic insecticides that kill boll weevil larvae developing inside 
punctured squares, plant tissues absorb these and kill the insects develop- 
ing within the tissues. This is an intriguing idea, and we are follovdng it 
up. If insecticides could be put in the soil v^ith fertiliser vfithout harm- 
ful effects, costs of application would be gr>;atly reduced* 

The war on insects is not confined to stockpen, field, or forest, but nust be 
waged on the home grounds and .inside the hone. Here, too, we have won sone 
notable victories. Home owners and others can noY\[ control Japanese beetle 
grubs by applying a small quantity of a powder to the soil. This powder 
contains spores of a disease that kills grubs in the soil, k single, simple 
application lasts indefinitely. 

Clothes moths and other household insects havc survived all our stratagems 
of the past, but we think we have most of them cornered now with our new 
Y\reapons. LDT, chlordane, and pyrethrum plus butoxide are new effective 
weapons against these pests. 

rifth Column Threatens 

The insects that we are fighting here on the home front are just a part of 
our total enemy. There are more species waiting to set foot on our shores 
than have already landed. These form a fifth column that staggers the 
imagination. If they got in, they would more than double the tax v/e now pay 
to insects, and they might Y/reck some parts of our agriculture altogether. 

Many of the insects that now give us the riost trouble are those that have 
slipped in when no one was looking* They leave behind their natural enemies 
and settle down* Some more familiar examples are European corn borer, 
Japanese beetle, Mexican boll v/eevil, and hessian fly. 

The only guard that stands between us and these hordes of pests is a thin 
line of Federal plant quarantine inspectors. These men are stationed at the 
principal ports of untry to examine baggage and other articles brought in by 
travelers. This is a service that goes on 365 days a year, largely unknovm 
to the people whose crops and orchards are being protected. 

Dangerous criminals of tho insect Y/orld are turned back almost every day in 
the year by these inspectors. These insects corie in ships, by rail, auto, 
and airplane. They come secreted in p- ckages of food, in wrappings of gifts, 
and especially in baggage. Parcel post p^-xkagos are another favorite means 
of infiltration* 

This threat from foreign insects is one that we have to live with, but v/e 
had better not forget about it. Just a fevj- of these invaders could establish 
a beachhead that could wreck our future plans of production. 

VIe've been able to drive out foreign insect invaders in a few instances — 
the Mediterranean fruit fly and the Parlatoria date scale, and vje've prevented 
or retarded the spread of others, such as the gypsy moth, white- fringed 
beetle, and pink boll Y/orm. In these latter instances we^re still hopeful 
our entomologists will find ways of eradicating thum, just as they may be 
doing now Yd.th the ne?/ weapons in use against the gypsy moth in northeastern 
States* 
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Friendly Insects V^ork For Us 

The insect world is full of strife, just as is ours. Fortunately for us 
many insects live on others, recalling the jingle: 

"Big bugs have little bugs upon their backs to bite ^era; 
Little bugs have littler bugs, and so- ad infinitum." 

Insects also die by the millions from disease, I have already mentioned how 
v/e take advantage of predatory and parasitic insects to control pests of 
fruit, and how we have spread a deadly disease among Japanese b^->etles. Our 
search for allies among the insects goes on constantly* 

One of our oldest allies is the honeybee* From Biblical days up to a fe?; 
years ago this little symbol of industry pretty much escaped the , ministrations 
of science. But noYi we have disturbed its simple life with artificial 
breeding. Vje want to control breeding and build up the bees to be better 
servants of man. ue are well along the way, with inbred lines and hybrid 
bees, somewhat like hybrid corn. 

The production of honey is no longer our chief requirement of bees, \7e want 
them to pollinate our crops, m.any of v/hich will bear no seed or fruit unless 
they are pollinated by insects. Modern agriculture, including some of our 
raodern weed-killers, insecticides, and .farming methods has done badly by 
some of our old friends such as bumble bees that used to pollinate fruit 
and forage crops. 

Honeybees are now in great demand as pollinators, Vye have just imported some 
stingless honeybees from Brazil* These are smaller than ours and live in 
trees like wild bees, ue are studying them at several points in the South, 
Y\rhere they would be useful in pollinating fruit and forage crops, 

UTILIZi.TION RESILi.RCH 

So far I have pretty largely discussed production research. In the early 
days of the Department and State stations the main problc^ms were in production. 
Export markets ^vere good and no one v/orried about surpluses. It has been 
only in comparatively recent years that we have been concerned over new 
outlets. 

Utilisation research is essential to efficient production and marketing. It 
is aimed at improving existing foods, fibers, and other farm products, at 
creating new ones, and at finding uses for farm wastes and residues. Much 
of this work is done at the four large regional research laboratories, which 
have been in operation about 10 years. 

These laboratories truly exemplify science in action. The tasks assigned to 
them are nearly always extremely complicated, and many of them require long 
and involved viork of a fundamental nature* Sometimes the job calls for 
taking an agricultural material apart , molecule by molecule, and reassembling 
it to make a new product. 
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The old notion that chemists could nu.ke silk purses out of sows^ ears has 
given Wciy to the idea that they are thu people who iiioke nylon out of coal^ 
air, and water. Lost of our work is not so startling, but v/e have had our 
share of successes, 

Pvjnicillin and Streptomycin 

Our contribution to comiiiercial production of penicillin contained all the 
elements of the dramatic and spectacular and was a high spot of vmrtime 
research. It ims a race with death, depending on how fast science could 
coax microscopic molds to work. 

Our scientists reasoned that somv^where just the "right one" existed. They 
sought the magic microorganism in every corner of the .earth available to us 
at the time and finally found it in their own back yard — growing on a 
spoiled cantaloupe in the Peoria city market* Then it becam.e a question of 
feeding it just the right diet to make itivork at breakneck speed. The fact 
that the British already knew the value of this wonderful new medicine lent 
drama and suspense to the race. 

Just as brilliant achievements of an individual are often built upon tedious 
years of study and preparation, so was the penicillin accomiplishment based 
upon many years of experimentation vdth molds by Department chemists in a 
search for more efficient ways to convert farm commodities into industrial 
products ♦ One of the best known examples is the conversion of starch from, 
corn or potatoes into industrial alcohol.- The 'process is also used to 
produce yeasts, vitamins, and other ingredients of feed. 

The penicillin story is only one example of agricultural research that has 
given us ne\T and useful medicines. Many other antibiotics have emerged 
from agricultural laboratories. The most famous among these are streptomycin, 
and its relatives, Chloromycetin, aureomiycin, and terrcimycin, discovered 
at the Nevj- Jersey station. Studies of soil microbes led to discovery of 
these life-saving medicines — another example of fundamental research that 
has paid off in a big v^ay. 

One of the m.ost notable recent contributions of 'agricultural research to 
medical science is the new drug rutin, v/hich is extracted from green buck- 
wheat plants. This drug lessens the severity and duration of bleeding in 
hemophilia (the so-called bleeding disease of European royalty) and helps 
to protect people with high blood pressure against apople:xy and retinal 
hemorrhage. It gives protection from the harmful effects of frost bite and 
also of X-rays. This has suggested that it may aid in avoiding damage to 
human tissues from atomic radiation. 

Rutin was discovered at one of the regional laboratories when we Y^ere looking 
for something worth-vThile in low grade tobacco, vfhich Y\ras in surplus at the 
time. The laboratory later found that rutin could be obtained more economically 
from young bucki^vheat plants, i.bout 15 pharmaceutical companies are now 
producing rutin. " 

Science is not primarily interested xn mo r a lity. It will provide means of 
saving life or means "to, destroy it. Thus the antibiotic story is in sharp 
contrast with that on guncotton. 



During the last war Department chemists hit upon a nev^r method of stabilizing 
gun cotton, or nitrocellulose. The new procedure saves about two-thirds of 
the time formerly needed in making this explosive. Because it makes possible 
substantial savings in, the cost of smokeless povyder for large calibc^r guns, 
this process can help cut expenses in reaming our Nation. It also pennits 
powder factories to be smaller and thus less vulnerable to air attack, and 
easier to move underground if necessary* 

Making Cotton More Useful 

Cotton has been the subject of much research since establishment of the 
regional laboratories. This v/ork is laying the foundation for improved cotton 
goods better able to meet increasing competition from S3mthetic-f iber 
products. Research is demonstrating that cotton* s natural qualities can be 
improved by chemical modification of cotton fibers, yarns, and fabrics. 
Discoveries resulting from this vfork are now in commercial use. 

One of these is a simple dye test that makes it easy for cotton mill operators 
and cotton dealers to estim.ate the relative "maturity of lint cotton, and 
thus to find out in advance how it is likely to behave during processing. 
If lint cotton contains a fairly large proportion of under-developed, thin- 
walled fibers — commonly knoivn as "immature" — it often spins poorly and . 
may cause dyeing defects in the finished goods. The m.ethod of detecting 
imm^ature fibers depends upon the different reactions of mature and immature 
cotton to a special rdxture cf red and green dyes, and is no v\r widely used 
throughout the cotton industry. 

Cotton yarn and fabric highly resistant to rot and mildew and able to stand 
greater heat than ordinary cotton is another recent development. This new 
cotton looks and feels like the regular product but lasts much longer. It 
is Tiade by a chemical treatment called partial acetylation and has been 
adapted for commercial production. Practical tests show this method to be 
the best so far developed fur protocting cotton from rotting and from 
damage by extended exposure to heat. 

Science on the Dining Table 

^mother important segment of our utilization research deals with foods. 
Early work of the Do^partment on foud adulteration provided the foundation 
for the pure food and drug laws early in this centurj^-. Later work aided the 
expansion of our food-processing industries and helped to standardize 
marketing practices among producers and distributors of fruit and vegetable 
products. Today science is making our foods more appetizing and easier to 
prepare, l^ie Americans never sit down to eat Y/ithout having a liberal 
sprinkling of science in our foods. 

Earlier in this report I told how the citrus industry of California was 
saved by introducing a friendly insect from Australia to stop the ravages 
of a scale insect that was killing the trees. Many years later the industry 
was in trouble again — this tim^e from overproduction — and again called on 
the Department and State agencies for help. 
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The result v>ras a whole array of citrus bypz-^oducts, including lemon oil, orange 
oil, citrate of lime, and citric acid from cull fruit. Poctin, marmalades, 
and stock feeds joined the list. These items, together with improvements in 
handling and transporting the fruit to Ek.stern mxarkets worked out by Depart- 
ment horticulturists, helped to get the industr^^ back on its feet. 

Frozen concentrated orange juice offers another example of research comdng 
to the rescue of the citrus industry. Orange grovjers in Florida vv^ere in 
clover during the v/ar, when the Governm.ent was buying large quantities of 
fruit for processing and shipment overseas, but the^^ v^rere foresighted enough 
to know this demand v/ould not last, ^accordingly, the Florida Citrus Commission 
and the State experiment station cooperated with the Department to improve 
frozen citrus juices* 

Events proved the wi.sdomi of the Florida grovvers. Prices dropped below costs 
of production in the 1946-47 Soason, As conditions grew worse the chemists 
again came up with the answer. Frozen concentrated orange juice v/as an 
instant success, and is now a famdliar item on the breakfast tabl-iS of 
millions of American famxili'-i^s every morning* 

j^ll concentrate plants are increasing capacity* During the 1950-51 season 
the 16 plants in Florida expect to produce 35 million gallons of the con- 
centrate. Two plants are being built in T^xas, and several are already in 
operation in California* Value of the Florida pack alone last year vms ;^132 
million* 

Other food research that is bringing more appetizing foods to our tables — 
which I can mention only in passing — has resulted in frozen orange and 
lemon purees, fruit essence from, apples, grapes, and other fruits, a froth 
flotation process — borrowed fromi the mdning industrj^- — for cleaning peas, 
and improvem.ents in the processing of pickles. 

More About Soybea ns 

I have already mentioned soybeans as one of our most worth~?/hile introduced 
plants and told how plant breeders cr^^ated special varieti^^s for a hundred 
uses* But even so, the soybean would nuver have rv::hched its present pinnacle 
except for research by other scientists in the Departiuv^nt, the States, and 
in industry that resulted in a wide variety of food and industrial uses, x.nd 
we are still working on it* 

Soybean oil has a tendency to develop undesirable flavor in storage v/hich 
limits its use for foods. This difficulty is yet to be overcome, but we are 
making some progress* It has been found, for instance, that a small ariOunt 
of citric acid, added to soyoean oil in thu refining process, makes the oil 
keep three to five times longer. Several commercial refiners are using 
this method to make better soybean oil for margarine, shortening, and salad 
dressing* 

Department research has added a niamber of items to the long list of industrial 
products made from soybeans. The drying quality of soybean oil has been 
improved for use in paints and varnishes, u v/hipping material with many of 
the properties of egg white has been made from soybean protein. A soyoean 
glue now goes into more than half the shotgun shells manufactured in the 
United States* 
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New Uses for iigri cultural Wastes 

The Arrierican passion for efficiency is exeriplified by our large neat packing 
houses, Y\fhere, according to the familiar saying, all of the pig is used 
except the squeal. Our agriculture has suffered from the lack of such 
efficiency in controlling Y/aste, but research has not ignored this problem. 

For many years the Department has investigated practical ways to use agri- 
cultural wastes and residues of various kinds including wheat straw, corncobs, 
vfaste vegetable leaves, and the pulps and juices from fruit canning plants; 

Our truck farms grow 7 to 8 million tons of a dozen major vegetable crops 
every year, but less than half of this production reaches the consumer. The 
remainder consists of leaves, vin^s, and other materials that are discarded 
at packing houses and processing plants. Yet many of them are rich in 
proteins, minerals, vitamins, and other feed nutrients. Practically all of 
this material goes to waste. 

Many other crops contain valuable rt^sidues. ue have millions of tons of 
unused wheat strav/, corn stalks, and corncobs, for examiple. By and large, 
only about half of our farm production in terras of plant material finds 
worth-v/hile use today. Here is a compelling challenge to research in the 
future. \iQ have already made a beginningt^ 

Practical methods have been developed for drying waste vegetable leaves and 
converting them to high-protein leaf meals for livestock* The value of these 
mieals as a good source of protein and carotene hdS been demonstrated in 
actual feeding tests. 

Substantial advances have been m.ade in the economical utilization of waste 
fruit and vegetable juices in fermentation processes for production of in- 
dustrial alcohol, yeasts, vitamins, other feed constituents, and antibiotics. 
Large quantities of corn steep liquor, a byproduct of the corn refining 
industry, and milk sugar, Q. dairy byproduct, are used in the production of 
penicillin^ 

Even the lowly corncob is finding a use in industry. It comes back to the 
farm in the form of nylon stockings for the farmer's wife and daughter. 

Several years ago the Department was looking for a Y/ay to use corncobs in 
industry and developed a method for making furfural, a chcrdcal that was 
selling for about ^30 a pound, f ew years later, as a result of our work 
and expanded uses for the chemical, furfural had dropped to 14 cents a pound. 
Today industry uses 300,000 tons of cobs a year, most of which goes into 
the manufacture of furfural — an intermediate used in the production of nylon 

Turpentine Farmers Live by Researc h 

To most of us turpentine is something that's uscd to thin paint or to remove 
it from our hands or clothing. But to 40,000 farmers in the Southeast, it 
is a livelihood. These farmers are making a good living out of pine gun, 
source of gum rosin and turpentine — long knoYm as naval stores. Most of 
them carry on other farm operations and work their pine trees as a sideline. 
No crop in knarxca owes more to research. 
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Conservation and fire-protection programs have helped immeasurably to main- 
tain and increase the productivity of second-growth pine stands along the 
South Atlantic and Gulf Coasts. Department researchers have found ways to 
treat pine trees with an acid spray that stimulates them to increase the 
flov/ of gum* Gum processing methods have been radically improved, and the 
yield and quality of gum turpentine and rosin have been increased. 

Modernization of turpentine farming began in the late twenties. Department 
scientists developed a nev\r gum-distilling process using steam distillation 
to replace the primitive fire stills that had dotted the piney woods country 
for 150 years. A few years later a process of gum cleaning lifted most of 
the rosin from lowrjr grades to the highest, and a method of dehydrating 
turpentine improved its quality. 

These improvements revolutionized the gum naval stores industry. They led 
to the construction of efficient central distilling plants and made pine guiri 
an ideal "butter and egg crop". Gum can be collected and sold during 9 or 
10 months of the year, and if the fish are biting the job can be delayed a 
few days without loss. A "continuous steam still" is the latest gift of 
science to this ancient industry. 

The Department's naval stores research has contributed to the development 
of rosin seaps, used commercially on a large scale as emulsifiers in the pro- 
duction of synthetic rubber. Research has also led to effective utilization 
of other farm products in the manufacture of synthetic rubber. 

Besides rosin emulsifiers, fatty-acid soaps from inedible animal fats are 
also usud in large quantities in making s^nathetic rubber. Technical diffi- 
culties threatened the loss of this markt^t for an important agricultural by- 
product, so our research men got busy and located the trouble. In this case 
research served the double purpose of saving a valuable ingredient in our 
expanding synthetic- rubber industry and the market for an important agri- 
cultural byproduct » 

Skimming t he Cream in Dairy Products Research 

From inedible animal fats to tasty dairj'^ products is a pleasant change, but 
the imprint of research is still there. Our dairy scientists have improved 
practically every dairy product in existence, and many that v^re take for 
granted today are the children of science. 

V^e Yrould not think of eating the kind of butter prevalent in the gay nineties • 
It was made from unpasteurized sour cream and, in storage, developed odors 
described as metallic, oily, and fishy. Much of this butter, of course, 
was a total loss so far as human food was concerned. Scientists of the 
Department proved that butter of good flavor and keeping quality could be 
'lade from pasteurized sweet cream, and the industry adopted the practice. 

Our domestic Sv/iss cheese industry is a result of combining modern science 
with an ancient art. American cheddar cheese has been vastly improved, 
chiefly through the use of pasteurized milk. Packaging of cheese in small 
consumer sizes vdth transparent wrapping in which the cheese ripens, cutg. 
out the rind loss and has greatly stimulated consumption. Pasteurization haS 
stepped up the output of No. 1 cheese from about 25 to more than 90 percent 
of total production* 
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Ihen outbreaks of dist>asc during V»orld V^ar II were traced to the eating of 
fresh cheese made frora raw nilk, several States enacted legislation requiring 
pasteurization of the milk as a substitute for a long ripening period. En- 
forcement of these laws v/as greatly helped by a method worked out in our 
laboratories for checking on pasteurization. The method was later modified 
for use Y\rith practically all dairy products, 

■;Vhen milk is consumed fresh or as evaporated or condeneed milk all of the 
nutrients are utilized. But when it is made into butter or cheese the story 
is far different. Butter utilizes fat and vitamin A, and cheese utilizes 
most of the protein and fat and some of the milk sugar and salts* The rest 
of the vitamdns, the minerals, and the milk sugar are left in the skim miilk 
and whey. These products, for the most part, are either inefficiently used 
or wasted. 

This situation hcS not been ignored by research people, and a good beginning 
tov\rard m.aking better use of these valuable food nutrients has been made. 
Dried milks — both whole and non-fat — were used widely during and following 
the last war and are now available in consumer p-jckages, 

Nev^ good uses for v/hey havo' come front our labor- torit;S. A new product, 
sweetened condensed whey that can be held without refrigeration, was prepared, 
and forraulas for its use have been given to manufacturers of candy, canned 
soups, and other foods, can now make excellent ice cream from, buttermilk. 

Dried milks are now widely usod in bread and other foods. Lactic f.cid is 
used in miaking L^^ctophrene ]jiV, a new synthetic rubber that has higher re- 
sistance to heat and oils than any othi^^r rubber, natural or synthetic. Casein 
is used in making a new fiber now used in air filters for automobiles and as 
a cushioning material immattress^js. 

The list of new foods from agricultural research is long and varied. Like 
the girl in front of the nut shop, I ami merely passing out samples of what 
is being cooked up in our scientific kitchens, ;^e actually did this at 
a special luncheon for the Agricultural Research Policy Com-dttee at Belts- 
ville some time ago, and some of us v/ere frankly amazed at v\rhat we had to 
offer our guests. Needless to say, the meal wb.s much too big. 

One of the primary objectives of utilization research — and all our other 
research, for that matter — is the welfare of our population. This calls 
for finding out by experiment and then promoting in every way possible the 
wise use of the foods we produce. 

Nutrition for Everyone 

Agriculture must supply the kinds and quantities of foods to meet the health 
needs of all our population, • This requires exact information on the nutrients 
different individuals require in the various age groups, -^.e must also know 
the foods which supply these nutrients. 

Nutrition scientists now measure the amounts of protein required for main- 
tenance and for periods of growth and building up, and they are . preparing 
tables giving the amino acid content of the proteins in important foods. Fats, 
too, supply certain essential acids. The requirem.ents for these are being 
studied, and the amounts in food and fat are mieasured to assure that require- 
ments for health are supplied ♦ 
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It is hard enough to acquire these basic f-'Cts, but somc'times it is even 
more difficult to get people to use them» Nhile our nutrition workers are 
getting these facts in the laboratories, others are making surveys to find 
out what people are buying and eating. For the last 50 y^ars the Department 
has had an insatiable curiosity about v/hat people eat. This information shows 
us where we are skating on thin ice and points up the opportunities to im- 
prove our diets at no increase in the food budget. Sometimes it even shows 
hov/ we could save money in the process of choosing foods vrlsely. 

Changing people's food habits is a large order, but we already have ample 
proof that it can be done, ferlier I mentioned some of the changes in con- 
sumption since 1939. Schools are doing the job — the place where it does 
the most good — and home de::.onstration agents and youth groups are helping. 
Publications of every description, frou the most technical to the most popular, 
have been issued by the Pepartment and dis"^- ributed by the millions. As a 
result of educational campaigns nearly everybody today knows about the "basic 
7" foods, about the value of milk and the other protective foods, and about 
the need for a good breakfast every day in the Y/eek. 

A good lunch is also a good idea,, particularly for school children. Our food 
preparation scientists have teamed up vath the plentiful foods program of 
the Departm-ent and worked up recipes for school lunch use. Recipes for 25, 
50, or 100 servings hav-c; been prepared, using such foods as potatoes, non-fat 
dry milk, dried whole eggs, dried fruit, and turkey. This work teaches and 
demonstrates good nutrition at one and the same time and helps to make use of 
foods often in surplus suppljr. 

Nutrition is just one part of home economics. Others include studies of 
clothing and textiles, home equipment, (.nd houses designed for more efficient 
and convenient living and v/orking. 

Clothes for the ritorking Ivoman 

Clothing scientists have pioneered in designing women^s clothing suited to 
farm work, indoors and out, and to factory jobs. These designs for dresses, 
coveralls, raincoats, and other garments provide £:->r comfort, freedom in 
work activities, and safety, lyhen the first designs appeared they set a 
standard for a new large branch of the work clothes industry. In a lev/ 
mionths about 100 companies were putting out garm.ents following the Beltsville 
designs or making use of the functi'-nal principles illustrated. 

Practical aid to the clothing industry and better fitting garrionts for the 
consumers are resulting from an unusual Department study m.ade a few years ago. 
It is said that at least ^Ij million worth of children's clothing is re- 
turned annually to retail stores because of inadequate sizing and marking 
systems. Scientific measurements of 150,000 children and 30,000 women were 
made, and improved systems fv)r sizing gannents were worked out. This work 
has eliminated much waste due to misfits. • 

Evory family that uses modern household equipment benefits from our work in 
this field, we maintain a v^ell- equipped laboratory at Beltsville for testing 
the perforraance of home freezers, refrigerators, washers, and similar item.s. 
Arrangements are made with m.anufacturers to send in samples .>f their products, 
and \m give them a thorough going-over and submit a onf idential report, 
making suggestions on how the equipment can be improved. Many of these 
suggestions are built int ) the next m:)del. 
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The Story of A Ladder 

The science jf lA/jod utilization hit the fr.-;nt pages )f every newspaper in the 
countrjr several years ago in connucti m vdth the m.vst faraous and sensati^^nal 
kidnapping case in ^ur history. Officials were baffled; their chief clue was 
a short ladder, but to . rdinary criLie-detaction experts ladders nade of YUjd 
do not tell their secrets. 

o :meone th'^ught .f Department scientists at the Forest Products Lab >rat ;ry and 
asked f -r a wood expert* Like a bloodhound he traced the lumber fron the 
ladder back to the lumber yard and on back to the purciiaser* Viiith this 
guiding information, nabbing the criminal and convicting him Y\ras made p ^ssible. 

To many newspaper readers the Forest Products Laboratory was an unknown 
quantity, but n-^t to thousands of wood and lumber users* They had been taking 
their problems t ) the laboratory f r many years* 

The nev^spapers themselves and their readers :)we quite a debt to the science 
of forestry* Forty years ago spruce pulpv/ood furnished most f our paper, 
with some help from balsam, hemlock, and poplar* Scientists found v\rays to 
use* some of the more plentiful species, such as the s outhern pine, D uglas 
fir, and many of the hardwoods* Yields have also been increased* 

One ^f the interesting stories ';f wy.A concerns the rather simple thing jf 
fastening together twv:^ r more pieces of timber. First we used woo^den pegs, 
then metal drift pins, nails, bolts, and finally m dern ruetal c nnect.rs 
that make it possible to design wo den structures with engineering precision. 
The laminating "^f beams, arches, and ;ther structural members has been brought 
t - a high state of development t provide a means -f making small pieces do 
the work f large timbers, as the large trees .f our virgin f crests disappear* 

ply\\r ; jd has been transf ormed f r a whimsical pr .duct whose behavi ;r was un- 
predictable into a dependable material that can be used f^:r exteri/^r building 
purposes* 

V,e have learned much ab..ut Y/ood chemistry. Cellulose can njw be changed t:^ 
sugar and it in turn to ethyl alc:)h -1, feed yeast, molasses, .r ;ther products. 
Lignin is a potential s urce 'f ale hols and many other chemicals. 

M 're than a mdllim tests have been made at the laboratory t> get exact in- 
formation on the pro^perties of 175 native w.o)ds and materials derived from 
wood* With m-'dern glues developed by research the glueing f v/ood has pr gresse? 
f r )m a traditi )nal and secretive process into a well-established comr.iercial 
operation free f trade secrets and h .cus-p xus. 

Seasoning ;^f lumber has been- changed f r )m a si pr ocess dependent upon 
nature f ^r heat and air circulation to a highly specialized scientific pr:cess, 
vii ) ;d preservati m treatments have been vastly improved and are in ¥/ide use 
n-^w. Other treatments prevent swelling and shrinking, and still others can 
make s )f t w wds behave like hardwood* 
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ECONOMIC RESEARCH FOR FAmERS 

Farming today is a business that requires high-class economic counsel based 
on the most reliable data that can be brought together. Efforts to provide 
this began more than a century ago v/ith Federal collection of a few statis- 
tics on farm production* Today economic research on the organization and 
operation of farms and on the impact upon farmers of technological progress, 
of changing supply and demand conditions, of varied developments through- 
out the domestic and world economies has become a major activity both in 
the Department and in the land*-grant colleges* 

Economics of Production 

Each new machine, each new practice that comes from laboratory or field plot 
poses new questions for the dirt farmer. He needs to knoY/, "Will it pay? 
How can I change my farming operations to make it pay?" Combining the 
separate contributions of research on plants, animals, and machines into 
efficient and profitable systems of farming is a never-ending task in this 
age of rapid technological advance. 

Farm Budget Analysis has been developed into an effective farm management 
research tool for dealing with this problem. Today in some of the State 
experirr^nt stations the most promising combinations of crops and livestock 
developed through farm budgets are being tested on farm-scale research 
farms. On these farms the results of many unrelated lines of research are 
being fitted together into farm plans that will ?rark, area by area. This 
synthesizing of the work of the natural scientist and the engineer with that 
of the economist is still in its infancy. I am confident that it holds 
great promise for ' hastening the application of research results on farms 
throughout the Nation. 

The value of research in farm organization and management Yias dramatized in 
World War II. It furnished the basis for much of our program for mobilizing 
agricultural production. We had to have information on needed acreage of 
crops, numbers of livestock, size of labor force, amounts of machinery, 
gasoline, and other items. The Department v^ras able to furnish this informatdon 

With the cooperation of the land-grant colleges, the productive capacity of 
agriculture was analyzed as a basis for yearly production goals to meet the 
Nation^s Y/artime needs, Ifeny farmers were asked to make drastic changes in 
their operations. Economic research helped them plan these adjustments 
efficiently and indicated the prices and other inducements necessary to 
encourage venti^res into new lines of production. 

Not all production problems can be resolved by farmers acting as individuals. 
Conservation and utilization of land and water resources, land tenure and 
land values, zoning, agricultural credit, insurance and taxatior all present 
economic problems of broader implication. Federal and State researph has 
contributed to improvements in farm leasing systems, to putting farmers^ 
mutual insurance on a sound basis, to a better understanding of the farm 
mortgage situation. National programs for specialized farm credit, for 
crop insurance, for encouraging sound conservation measures are built on 
the foundation stones of research in these fields. 
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Economic Advisory Service to Farmers 

Agriculture today is one of several major industries in a close-knit economy* 
Both farmers ' individual success and the National well-being depend heavily 
on the ability of farmers to adjust their business in the light of a m.ulti- 
plicity of economic developments. 

Thanks to agricultural economics research^ farmers faced with this need have 
an economic advisory service which is today on a par v/ith that available to 
any segment of industry. Starting mth the first annual Outlook Conference, 
in 1923, this work has expanded into a year-round service providing current 
information on supply, demand, price, and other trends for every major group 
of agricultural commodities • 

Information on significant developments, both at home and throughout the 
world, is continuously assembled and analyzed by agencies of the Department, 
Results of this research are rapidly disseminated, through the periodic 
Situation and other reports, to economists and extension specialists in the 
States, to the farm press, and to farm leaders and advisers throughout the 
country* They adapt this information to local conditions or problems so it 
will be most useful to individual farmer s. 

Measuring the Economic Situation of Farmers 

Scientific analysis of any problem depends first of all upon identification 
and measurement of many factors. In economics, this requires the combination 
of statistical data into workable form* Our success in this constitutes a 
major achievement in agricultural research. 

The indexes of prices received and of prices paid by farmers are early fruits 
of research ingenuity in tackling this problem. These indexes made possible 
the concrete formulation of the ^^parity^^ goal for agriculture as embodied in 
our basic farm policy legislation. Other index numbers provide composite 
measures of crop yields and farm production, of total and average per 
capita food and fiber consumption, of the farmer *s share of the consumer's 
dollar, of farm costs and returns, of farm employment and wage rates, of farm 
land values — indeed of virtually all the economic factors significant for 
appraising the situation of agriculture as a whole and of its many segments. 

^*Farm population" has been meaningfully defined for use in the Decennial 
Census, and measures of farm family levels of living have been devised for 
comparison between areas and with other population groups. Systems have 
been developed for economic classification of farms and type -of -farming 
areas, and the financial condition of farming as a whole has been uniquely 
portrayed in the annual "Balance Sheet of Agriculture." 

For no other segment of the economy do we have so adequate and so effectivelj/ 
organized a body of statistical measures of economic conditions as we do for 
American agriculture. They form an outstanding and essential part of oxir 
National economic statistics • They are the foundation for a-opraising current 
economic developments • They provide the basis for determining the farm 
adjustments which are needed, either in war or in peace, to most effectively 
meet our consumption and foreign trade needs* 
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These varied services of agricultural economics research have come to be 
largely taken for granted by the farmers, business men, and agricultural 
leaders who rely upon them for information and guidance. They have become 
the accepted basis of fact for policy formulation both by Congressmen in 
the enactment of legislation and by Executive Branch officials in program 
administration* They play their role, in partnership vdth research in the 
natural sciences, in the continuing progress of American agriculture toward 
the t?dn goals of greater productivity and higher levels of living for 
agricultural producers and of m.ore abundant supplies of farm products to 
meet the Nation's expanding needs. 



"33 

MiiffiETING RESEiiHCH ^WD SERVICES 

In my discussion )n pr jducti ;n and utilization I havt callud attenti.^n t j 
many instances of research that were prorapted by changing conditions in the 
marketing of farm products. My purpose has been to sh^w that no branch of 
agricultural research can be carried on intelligently i/vithout considering the 
others. Marketing requires more than the usual consideration, for it in- 
fluences our other research in so many ways* 

Plant breeders wouldn't think of introducing, a now variety of Y^heat without 
making sure of its milling and baking quality. New food products developed 
in the laboratories donH get very far unless they have that certain some- 
thing that makes people vdlling and eager to buy them. In a highly developed 
agriculture such as ours, the marketing process demands the best talent v\re 
have for research, service, and educational Vi^ork, 

In the Department and at the State stations marketing research has lagged 
far behind that on production. This situation led to the passage of the 
Research and kc^rketing Act in 1946, which gave special em.phasis to marketing 
research, service, and education, v^e njw have a very broad program of w;)rk 
going on \inder this Act, and I intend to cite several examples of progress. 
Before doing this, however, it mdght be well to take a quick look at marketing 
research and services that have been going on for many years and v/hich have 
played a major role in bringing our agriculture to its present stage of 
development. 

As long as farmers grew everything they needed and their wives made everything 
the family used, there was no marketing problem in American agriculture-, and 
hence no need for marketing research or services. 'Alth the expansion of 
agriculture and specialized production of crops and livestock, farmers became 
aware of the marketing process.- 

The railroads did much to sharpen this awareness.. Farm pr:)ducts began to 
travel Li^ng distances to big cities, and buying and sellinc^ Y/ere no longer 
a face-to-face transaction between neighbors. Farmers, often in- .-debt,- < 
rushed their produce to market at harvest time, causing ov„... ^plx.s 
ruinous prices. \dde spreads in prices received by farmers and those in 
retail stores convinced farmers that they were not getting fair treatment. 
Farmers blamed the middleman and demanded action from State and Federal 
Governments. 

Consuiiiers also vfere demanding action by the Government. Unsanitary handling 
of m.eat in the packing houses, dramatized in Upton Sinclair's book, "The 
Jungle," led to the Foderal Meat Inspection Service. Other abuses in the 
commercial handling and preparation of foods led to the passage of the pure 
food laws in 1906, adrdnistered for many years by the Department. 

In the decade betv/een 1914 and 1924 the Congress responded to the demands 
of farmers with several sweeping actions that helped to put farmers in a 
better position to deal intelligently in the market place. One of the first 
of these was the Iferket News Service,, created, in 1915* . 
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Market News Reaches Every Farmer 

If the value of a Department service were to be measured by the space it 
receives in the daily press or by the amount of time it gets on the air, 
market reports v/ould be in the number one position. These reports are now 
carried by some 1200 daily ne¥/spapers and close to lUOO radio stations, not 
as a service to the Department but to readers and listeners* Although 
market reports of one kind or another are available to every farmer in the 
United States, either at the m.ail box or at the kitchen radio, there are 
still commodities and markets on y^rhich farmers need more information* 

Of course, it was not like this at first. In the first few years the reports 
were issued at a few of the larger cities and covered only fruits and 
vegetables* Since then the service has been expanded to cover all major 
farm products. As an economy measure, the Department y/as told to abolish the 
service on July 1, 1933 • Notices went out only about a week prior to this 
date, but during that week an avalanche of letters, telegrams, and telephone 
calls left no doubt of the value of this service to the trade as well as to 
farmers. As a result, the service was continued. 

There is a story in the Departirent that an official sensed the need of a 
market news service 10 years before its creation and figured out a plan for 
its operation, HoTOver, Y/hen he estimated the cost, including a leased 
vdre network — very m.uch as we have it today — he discovered that it would cost 
almost a million dollars a year to operate such a service. He concluded 
that it would be impossible to get that much money, and the idea was dropped. 
Events later proved that his idea was not only practical but a necessity of 
modern agriculture. 

Selling Farm Products by Grade 

The irarket news service could nisver have amounted to much without uniform 
grades and standards for farm products, Fortuna.tely the tv/o services 
developed concurrently. It ?;ouldn't have meant much to a farmer or to elevator 
operators to knoYi that wheat was bringing from $1.^0 to $2.00 a bushel unless 
all parties knew what kind of v/heat ¥;as bringing each price. 

Passage of the Cotton Futures Act in 19lU, requiring the use of Federal stan- 
dards in trading in cotton futures, definitely established the Department in 
standardization work. Grades of a sort were in use as far back as 1825 in 
New Orleans, but the grade names were not tied dovm to a fixed standard. The 
need for uniformity was voiced by growers and domestic spinners, as well as 
by cotton n^r chants and exporters. 

Confusion in the cotton trade was no worse than that in grain. In 1906 
there were 133 grades for wheat, 63 I'or corn, and so on down the line. Some 
States had their own official grades. Boards of Trade in the large grain 
centers also had their own grades for grain, and very few of these agreed 
?/ith one another. Buying a pig in a poke was a relatively safe transaction 
compared y/ith buying or selling grain. 

This situation was corrected hy the Grain Standards Act of I916. Other 
commodities were covered by later legislation, and now Y/e have official grades 
for practically all agricultural products. Their use has spread from the 
v/holesale markets to the retail field, where butter, eggs, turkeys, rice, 
dry beans, potatoes, canned fruit and vegetables, and other commodities are 
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being sold on the basis of grades. .From, th© beginning, much of this work has 
been carried on in cooperation with State departments of agriculture and 
bureaus of markets* 

Other important legislation of I9I6 included the Warehouse Act, which made it 
possible for farmers to store staple commodities while safely Y^aiting for a 
more favorable market. In effect, warehouse receipts proved to be a very 
useful form of credit for farmers and marketing agencies, as they could 
borrov/ money on those receipts. 

Inspection of farm products by Federal-State inspectors, another big step in 
developing our marketing system, was authorized in 1917* This gave farmers 
an impartial referee and put a stop to many abuses* This work also plays an 
important part in settling disputes among shippers, carriers, and buyers in 
the big cities. Inspection also is an essential feature of price support 
programs and marketing agreements. 

Legislation Corrects Abuses 

Another chapter in the history of marketing was written in 1921 Tilth the 
passage of the Packers and Stockj^-rds Act. This legislation re.cognized public 
stockyards as a public utility, subject to public regulation by the Secretary 
of Agriculture. 

Still another landmark came in 1922 with passage of the Grain Futures Act, 
which gave authority to the Secretary of Agriculture to regulate trading in 
grain futures. This v/as a response to the long-standing suspicion among 
farmers that trading in futures was just another way of driving down the 
prices of their products so that big profits could be made by professional 
traders. This and other similar legislation was incorporated into the 
Commodity EExchange Act as amended in I936. 

The Produce Agency Act of 192 7 and the Perishable Agricultural Commodities 
Act of 1930 were among later developments that broadened the protection to 
farmers and incidentally helped the reliable dealers. These acts required 
buyers and commission men to show financial responsibility and to accept 
obligations to fulfill contracts. 

These regulatory acts represented profound changes in our way of life, and I 
do not want my brief treatment of them to suggest that they v/ere as simple as 
adopting a new type of cultivator or a new breed of livestock. Extremists on 
both sides were dissatisfied when these laws were passed: those on one hand 
cried out against Government interference, while those on the other side de- 
manded that the Government more strictly control buying and selling of farm 
products. 

Mounting surpluses and falling prices for farm products in the twenties brought 
forth many proposals for giving relief to farmers. Prominent among these was a 
call for an expansion of marketing services and regulatory authority of the 
Government. We have seen how many of these proposals were put into effect* The 
market news service was strengthened, standardization was broadened, and com- 
modity futures markets were regulated. The Department began its economic out- 
look programs to guide farmers in planning production and marketing^ This 
was the first of many subsequent efforts to help farmers adjust production to 
effective demand. 
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Crop Reports Keep .Farmers Pasted 

Basic to all Gjverninent services to farmers are the crop and livestock 
estimates ..f the Department. This is by far the .:)ldest of our econ .aiiic 
services, beginning in 1839 vdth the first appropriation ever made by the 
Federal Government for agriculture • Collection of agriculturl statistics 
was one of the two major lines jf work specified in the first appropriation. 
However, only a fev/ annual crop estimates were issued from I84I to 1845 and 
then stopped. 

Beginning in 1863 the Commissioner ^f iigriculture published monthly reports 
on the condition of crops. The rep.rting force during this period was a 
Nation-Y\ride voluntary gr )up of county crop reporters ♦ In 1866 annual reports 
on acreage, yields, and prjduction of important crops and livestock numbers 
were begun* 

as the service developed, estimates .jf production became a regular part ""f it. 
By 1920 production estimates were made f jr 29 crops and for wool. Condition 
reports V\rere issued for 44 cr^ps. A cmtinual research program has been 
conducted in recent years in an eff-^.rt to improve the estimates. In fact, 
the m.dern science '.. f statistical sampling and forecasting had its .rigin 
in the work done by the Crop Reporting Board. 

In the present comprehensive program, cr >p, livestock, and price estimates 
currently released in some 500 rep rts each year lend themselves to a wide 
array f practical uses by farmers and dealers in farm pr ..ducts. Their 
current usefulness is heightened by the fact that a broad background :.)f 
continuing series of data :.;n agricultural production nov/ covers a span -)£ 
85 years. 

It would be hard t; imagine the condition )f ,'Ur agriculture today without 
these marketing services. Certainly the technological revolution brought 
about by research in production could not have pr )gressed as it has vrithout 
benefit of similar, though less spectacular devel-^pments in marketing. 
Farmers try out new practices such as chemical v>[eed killers, f^r example, 
when they have sufficient funds to make the investments that are )ften 
necessary. With .^ut the additional inc me pr wided by improvements in the 
marketing process, I fear that many f our impr voments in production might 
still be waiting f .-r adoption by farmers. 

Valuable as these marketing services have been, each new emergency, each 
new farm pr .;duction and marketing problem turned the spotlight on the need 
for more marketing research. When the Research and Marketing Act was passed 
in 1946 -mly 4 percent of the Department's budget f r research was being 
spent m what might be considered strictly marketing research. This d es 
not take into account the -basic economic research, much f which is funda- 
mental to all applied research in marketing. Noither does it take into 
account the large v.lume of production and utilization research, already 
referred to, that mes its existence t - changes in Ci)nsumer demand. But 
even with these explanations, it d..es show that marketing research v/as 
lagging and why the BMk gave so much prominence t ^. marketing. 
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The Research and Marketing ACt will be cited by historians as a landmark in 
agricultural legislation. Since I have discussed the over-all policy c :n- 
siderati ms that guide us in administering this iict and the w ^rk )f advisorj^ 
committees in the BIA annual rep .rts f r 1949 and 1950, I will not take the 
time here to repeat what I said in th)se tw;) rep:.rts» Instead, I want to 
tell S')me of the stories that have developed f r )m just 4 years f work under 
this Act, and show h .w it has greatly strengthened :ur marketing v\rork in all 
its phases* S :me )f these- st )ries are n : where near complete, but the first' 
few chapters .m some -f them suggest interesting endings • 

One of these stories is about prolonging the useful life of fresh fruit and 
vegetables in retail markets ♦ It is pretty generally known that in recent 
years marketing costs have eaten up about half of each dollar consumers 
spend for food. The most costly step in the marketing process is the retail 
sale. The widest margins taken in retailing are traditionally in the 
handling of fresh fruits and vegetables. Improvements in handling by pro- 
ducer and Y^rholesaler have often not been reflected in the retailing of food- 
stuff s« l^ie therefore directed one of the earliest 3ii. studies to this 
situation. Pert of the job was to determine the merits of retailer training 
courses as a means of getting Fiodern and efficient methods more widely applied • 

Industry had recognized the same problemi and was making efforts to correct it, 
but neither facilities nor funds were adequate. Because of this background 
we decided that the most practical approach would be through a contract 
■vvith a fruit and vegetable trade association that already had experience 
in this field. 

Under contract, miore than 2,000 training classes have boon held at more than 
100 locations, and approximately 20,000 dealers and their employees have 
taken the 1-day course in better methods of handling and displaying fruits 
and vegetables* So far we have reached only a small percentage of the 
retailers, but the wide publicity given to this vrork is spreading its in- 
fluence far beyond those reached in the classes. 

Iiiff ectiveness of this training course is shown by a survey of those who took 
it. More than 95 percent reported that adoption of the imiproved practices 
increased sales and reduced losses. Over 45 percent of the retailers who 
took the course renovated or remodeled their produce departm.ents, and som.e 
mrent so far as to remodel their entire stores. 

Nearly all the retailers adopted the recomiaended practices in trimmdng^ 
produce, in planning displays so as to take advantage of pleasing color 
contrasts, and in watering produce on display* Many other practices developed 
through research are being taught in the training schools and applied in 
the stores. In this way ¥/e expect to take a big slice off the ;^300 million 
loss that retailers have to absorb annually because of spoilage and waste 
in fresh produce* 

Im.proving M£irket Facilities 

But the retail m.arkets have no monopoly on waste t.nd inefficiencies* Some 

of the large terminal markets in the big cities also have their' share* Many 

of these market facilities Vfere built 100 years ago, and it is not surprising 

that they do not fit todays s concepts of efficiency. They operate v/ith 
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horse and buggy efficiency in a jet propulsion age. 

This problem was brought into focus by research in the thirties, and a be- 
ginning was made on it» Our work is priiaarily an advisory service on planning 
the location, design, and operation of markets for fruits, vegetables, 
poultry, neatSj and other foods* 

Our marketing specialists study the needs in a given city and prepare a de- 
tailed report, which amounts to a complete blueprint for building, financing, 
and operating a market. The plan explains what kinds and sizes of facilities 
are needed, the best locations for them, what they would cost, how they YJ-ould 
be financed, how they should be managed and operated, what the savings over 
present facilities would be, and an estimate of benefits to farmers, 
distributors, consumers, and the coniriiunity at large. In accordance with 
these plans, new and modern markets have been built in several cities. One 
of these markets doubled its business in one year and had to increase its 
facilities again. Estimated savings for just one large market are ^/^ million 
a year. 

Requests for these plans come in faster than we can take care of them. 

Application of engineering mxethods to increase efficiency is likewise being 
extended to packing plants, warehouses, processing plants, and oven wholesale 
and retail stores. Ben Franklin^ s adage about taking care of the pennies 
is illustrated in a new check-out counter developed by the Department for 
retaii grocery stores. 

The usual ^check-out procedure in grocery stores takes care of about 32 
customers an hour. Using the new counter, eliminating some operations, and 
combining others, it is possible to take care of 44 customers per hour. 
This is an increase of 3S percent in moving customers through the check-out, 
bottleneck. 

This speed-up results in a Yrarth- while reduction in labor costs, but even 
more important is the increased volume of business made possible. The new 
counter is covered by a public service patent, which makes it available to 
all stores, v^rhether chain or independent. it comes into voider uSe, it 

and other improvements in efficiency should result in reducing the spread 
between the price the farmer gets and that paid by the consumers. 

Another story deals with eggs. Americans like eggs for breakfast, and they 
like them fresh. All eggs rate top quality when laid, but unfortunately 
many are beginning to show signs of age by the time they reach the breakfast 
table. The reason for this is the ing journey fromx the farmer^ s gate to 
the city housewife* s fiying pan. 

A study of egg marketing in the 12 North Central otates and Kentucky has 
given exact information as to where the trouble lies. One- third of the 
eggs were beloY^/ grade A in quality when delivered by producers. Between the 
country buying point and the carlot assembly plant, 1 egg out of 8 dropped 
to a lower grade. This fact and others brought out in the study emphasise 
the need for starting eggs to market at top quality, moving them faster, 
keeping them cool, and following other practices that maintain quality* 
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Finuing Uut V!hat People Vjant 

Sometimes our marketing research takes us to the farms or to country shipping 
points, as did the egg study. Other ytudios take us to city consuners* 
where scientifically selected groups are interviev^ed to find out Y\rhat 
preferences and prejudices they have, ';«here do they buy? Vjhat do they buy? 
vvhy do they buy it? Such inforraation is useful not only to farmers, but to 
processors, retailers, and others interested in getting farm products used, 

ii recent study of this type was concerned with how people make up their minds 
in deciding between different grades of wool in men's suits, coats, and 
jackets. The findings were of such practical value that the wool industry 
used them in an educational campaign^ Other conswaer-pref erence studies 
likewise have given useful and practical information. 

It is one thing to find out what people v/ant, but sometimes it is quite 
another natter to provide it for them« Vie know that consumers want their 
fresh fruits and vegetables in farm-fresh condition. I have already pointed 
out how eggs deteriorate in the journey from farm to market* The same thing 
happens to many fruits and vegetables unless we keep on the job» 

Research on these crops in storage and on their way to market has taught us 
many ways to reduce losses and deliver an appeti2.ing and nutritious product* 
The scald disease of apples, for example, was a costly plague to growers 
until science discovered that by wrapping apples in paper tre^ited with odor- 
less and tasteless mineral oil, or by packing th^m in such peper in shredded 
forr.!, the disease could be prevented. 

Marketing costs for California orange growers have been greatly reduced by 
similar research* For years shipping regulations required the air vents of 
refrigerator' cars to be clostjd as soon as the outside temperature reached 
32 degrees F, Under these conditions cars loaded with warm oranges had to 
be iced to prevent spoilage » Scientists found that icing was unnecessary 
during winter rionths if the air vents were left open while the trains passed 
over cool v\restern mountains » Shipping repulati.ons ware revised, and the 
growers and consumers pocket the ice money. 

Related research that is helping to reduce "waste and inefficiency in marketing 
is concerned with shipping crates that carry produce with the least damage 
in transit, with loading methods that reduce breakar^:;, with preceding and 
other practices that maintain quality, and mth riCthods of packing and 
handling fresh produce* u new type of crate develop^^d for shipping lettuce 
and carrots, for example, is expected to save a large swa each year in re- 
frigeration and loading costs alone, with additional s^avin^^s through reduced 
damage to the produce during shipment* 

Yjho Gets the Consumer* s Dollar? 

Earlier in this report I spoke of the concern among farmers over the spread 
between the prices they got for their products and those the city consuraer 
had to pay* This concern go^s back at least a century and has been the 
subject of Congressional interest and inquiry on many occasions. 
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Previous to the passage of the Research and Marketing Act, the Department 
made many stadies of price spreads between producer and consumer and had 
published this information widely. However, relatively little was done 
tov\rard measuring the cost of specific marketing functions such as wholesaling, 
transportation, processing, and retailing. This type of research has been 
stressed since MA funds became available, and several reports have already 
been published. 

Most of these studies are still in the preliminary stages, but substantial 
progress has been made toward determining the margins between cost and 
selling prices on bread and flour, apples, oranges, tomatoes, potatoes, eggs, 
broilers, meat, milk, cotton products, and' tobacco products^ -a beginning 
has been made in determining the costs incurred by handlers and service 
agencies in marketing farm products. 

This research differs from much now going on in the Department in that we 
can present the facts but we have no machinery for correcting unsatisfactory 
conditions. Nevertheless, it seems obvious to me that this whole area is one 
that needs exploration, and the first thing to do is get the facts. That 
is YJ-hat we are doing. I feel sure that any glaring inefficiencies brought 
to light by those studies vdll be corrected by industry, V«Tiere they are not, 
we m.ay assume that Congressional interest will find a Y\ray to express itself* 
However, we must keep in mind that consumers are demanding and getting more 
and more services. These services cost money, and account in some measure 
for a shrinkage of the percentage of the consumer's dollar received by 
famerst 

Cooperation Vyith State Departments of i.griculture 

Although much of our long-time laarketing service work has been done in 
cooperation with State Departments of Agriculture, a nev^ type of Federal- 
State marketing service work cam.e into being with enactment of the Research 
and Marketing Act of 1946. This work constitutes a program under which 
State Departments of Agriculture, v/ith the cooperation of the Department, 
attack the major agricultural marketing service problems, of whatever nature, 
that confront the particular States, 

The work has been divided into three broad categories j (l) Exparxding market 
outlets for farm products through provision of special market information, 
such as data on local supplies and on markets Y/here they can be sold to 
advantage J (2) improving and expanding market information — basic data on 
supplies and quality of crops, grading, and other marketing services; and 
(3) assistance to marketing agencies, such as local markets, cooperatives, 
and similar organizations, in improving their operating efficiency* 

\i'^ork in this program is highly varied, A few examples Y/ill indicate its 
scope* 

One of the Southern States found that the quality of its cotton was suffering 
from defective ginning, A State specialist visited numerous cotton gins, 
suggested improvements in machinery and practices, and aided in the selection 
of new equipment. Rough preparation of cotton in cooperating gins was re- 
duced from 19 percent in 1947 to percent in 1948, increasing the value 
of the cotton by more than $2 a bale* 
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Producers of toraatoes in another area habitually brought their crop to 
market ungraded in field crates and received relatively low prices. M:.rketinP 
specialists advised the growers to prepare a high-quality pack and showed 
then how to grade the tonatoes^ V.ithin a natter of days, the idea took hold, 
and prices for the crop rose sharply, in proportion to the improvement in 
quality and handling. 

A wheat State makes annual pre-harvest surveys, by counties, of the auantitios 
and qualities of the grain to be harvested. These surveys provide guidance 
to growers as to the prices they should receive and to buyers as to "the 
areas where they can find the kinds and qualities of grain they Y/ant, 

Counts of fruit trees, by age groups, hrave been made in some States, to 
indicate the probab]e crop in future years as a guide to the best planting, 
production, and m.arketing practices* Growers of various kinds of berries, 
small fruits, and vegetables have been assisted in adopting proper grading 
and packing methods to preserve the quality of their crops 'and to meet the 
desires of consumers. 

Helping Farmers to Cooperate 

Our story of what research has done and is doing to improve marketing would 
not be complete without some mention of cooperative marketing. The Depart-^ 
ment began work in this field in the early years of the century in connection 
with studies designed to improve the efficiency of fruit marketing. The 
first formal research project cooperative handling and marketinr of 
cotton — was begun in 1912. 

iVhen the Office of Markets was established in 1913, one of its principal 
responsibilities was to assist farmers in developing efficient cooperative 
associations, with the rapid growth of cooperatives after ;jorld \iar I, the 
demand for such assistance was recognized in various research studies In 
1926 Congress further recognized the im^portance of this trend by passing 
the Cooperative Marketing iict which set up a special division to promote 
research and technical service for marketing and purchasing cooperatives^ 

Many of the early co-ops failed because of shaky legal and fiscal founda- 
tions. Department research helped in both these fields. Some groups were 
advised how to proceed j others were advised not to proceed at all^ 'iiany of 
the young co-ops were having trouble with accounting procedures, and we were 
able to give them the kind of help they needed 

Many years ago some of the cooperatives figured that if farmers benefit 
from working together in a small co-op, that groups of small co-ops should 
also benefit from a similar banding together. Because of its wide experience, 
the Department has h^en able to help in this movement. There are now many 
strong federations ef local cooperatives^ 

Further coordination cf mxarkuting by local cooperatives still is necessary 
in order to bring about the standardization of products, increased volume, 
more effective salesmanship and sales promotion, and to reduce marketing 
costs. Part of the current work with dairy, fruit and vegetable and live- 
stock co-ops is directed toward this problem^ 
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Current emphasis is beinf; directed to^vard increasinp- efficiency of operations 
throueh operating econonies in the niarkotinp and distribution of feed, packinr 
and processing- of citrus fruits, operation of farmers' elevators and cotton 
gins, and marketing of poultry and eggs. An indication of the possibilities 
in this direction appears in the work with citrus^ where it now seems likelj/- 
that costs of harvesting may be reduced as much as million a year through 
developing facilities for handling the fruit in bulk rather than'' in field 
boxes. 

Department research in cooperative purchasing has been closely related to 
that in cooperative marketing because effective procureriCnt of supplies is 
essential to efficient production and marketing. In fact, many fanners^ 
cooperatives engage in both activities. Studies of cooperative purchasing 
date back to 1912, but their importance has greatly increased as the bill 
for such farm supplies as feed, petroleum, fertilizer, insecticides, farm 
equipment, farm machinery, containers and other packaging material has in- 
creased v/ith the mechanization and commercialization of agriculture* 

Educational Bork in Marketing 

Since its creation in 191A the Extension Service has b^en the educational arm 
of the Department, and the State extension services have carried on the out- 
of-schocl educational v^ork of the land-grant colleges. .»hen this work 
began, the emphasis vms alinost entirely on production for the very good reason 
that most of the research was on productiona 

iilthough the miajor efforts of extension workers have been given to production 
programs through the years, it would not be correct to assume that no 
attention was given to marketing* This field of work expanded until by 1938 
more than a million farmers were assisted in their marketing problems by 
county and State extension workers. Emphasis has been largely on local needs 
and, in recent years, has included assistance to cooperatives having member- 
ship of more than 2 million farm families. 

Educational work in marketing has expanded greatly since passage of the 
Research and Marketing i.ct. This v/ork is too new for us to expect rev lutionary 
changes, but a few exajaples will illustrate progress to date and suggest 
possibilities for the future, L1\ this work is cooperative with tite States, 

In Mississippi livestock producers have customarily r.arketed two-thirds of 
their cattle in late summer and fall. Cattle sold there in March, April, 
and May bring an average of 7 cents a pound m.ore than those sold in the fall. 
But to carry them over the v/inter economically requires good winter pastures. 
An educational program stressing better pastures and spring marketing is 
already shov/ing results. Ten times as many cattle vTere sold in the spring of 
1950 as in the spring of 1949. If only 10 percent v;f the yearly marketings 
could be switched from fall to spring, it would mean an increase in returns 
of more thrm million a year. 

Marketing educational v/ork is directed to city consum^ers as well as to 
fanners. These program.s have the double purpose of helping consumers choose 
economical foods for nourishing diets and at the same time helping producers 
to market foods that are abundant at the time. One miethod used in many States 
is to prepare buyers' guides on fouds and give them vvide dissemination through 
organizations, press, radio, television, and all other available means. 
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Consumers who followed extension buying guides in the spring of 19 50 saved 
money by using less expensive cuts of meat, especially pork# They also 
got some good bargains in apples, cherries, and apricots in areas Y/here 
these fruits ?\rere abundant. In each case the demand created by these edu- 
cational efforts strengthened the market and gave farmers larger returns. 

The future of our educational work is limited only by. the rate at which we 
acquire new knowledge through research and by our own ingenuity and imagina- 
tion in presenting this nev^r knowledge to the people of the United States, 
They have demonstrated their faith in research. They have shovm over and 
over again t.heir willingness to accept ne?/ ideas and better practices. If 
our efforts sometimes seem to be failing to get results, it is not the 
fault of those we serve; it is a challenge to us to do a better job. 
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A^-RICULTUR^L HEADLINES — 1839-1959 

(Some of the important events in agricultural research 
and service in which the USD.A ^r the State agricultural 
experiment stations have had a part* A few of the 
dates are approximate* ) 

1839 ^'l^OOO authorized for distributing seeds and collecting statistics 

1856 - Government establishes plant propagating garden 

1859 Federal Government imports Italian honeybees 

1862 - Ut S# Department of Agriculture established 

1866 USDA collects data on crops and farm wages 

1872 - Colorado potato beetle controlled with paris green 

1881 - Plant diseases caused by bacteria 

- Kerosene emulsion first practical contact spray for agricultural use 

1883 - Food studies reveal adulteration 
1885 - Grasshoppers killed with poison baits 

1887 - State agricultural e3q)eriment stations authorized in all States 

1888 - Scientists import beetle to control scale insect on citrus 

1889 - Sheep disease traced to worm parasite 

1890 - Babcock develops quick^ simple test for butterfat 

1891 - U# S» to have national forests 

1892 - Scientists measure expenditure of energy by placing man in calorimeter* 

- Livestock industry saved by eradicati/in of pleuropneumonia 

1893 - Ticks responsible for spread of Texas fever in cattle 

1895 Value of legume inoculations demonstrated 

1896 - USDA published tables on food composition 

- Many fruits must be cross^pollinated i^rLth other varieties 

1897 - Vaccine prevents blackleg disease in cattle 

1898 First standards for processed foods established 
* Soil classification and mapping begins 

1899 Plants bred to resist disease 
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1900 ^Methods improved for pasteurizing milk 

1901 - Relation of housefly to human health pointed out 

1903 - Cause of hog cholera discorered 

- First mlt-resistant seed flax distributed 

- USDA inaugurates farm managment studies 

1905 Insects spread plant diseases 

Fight begins to control sheep and cattle scabies 

1906 ^ Meat inspection service protects consianers 

- First cow-testing association organized 

- Pure food law enacted 

- Congress increases funds for State station research 
First county agent appointed 

1907 Research begins on soybeans 

- Ho^^ cholera serum used successfully 

- Brown rot of peaches controlled with fungicide 

1908 - Egyptian cotton grown in V. 

1909 - Crested wheatgrass new forage crop for Great Plains 

1910 - Insecticide Act protects against adulteration and misbranding 

1911 - Crop rotations help control nematodes 

- One-variety cotton area established 

- USBA analyzes organization of farms for economic adjustment 

1912 - USDA recommends standards of quality for grain 

- Monthly forecasts begin on crop production 

- Ladino clover introduced in U# St 

- C0--0P marketing research begins 

1913 - Depleted ranges restored by deferred grazing 

- USDA begins marketing studies 

- First home demonstraticm agent appointed 

1914 Fixation of atmospheric nitrogen for fertilizer 

- Official standards established for grading cotton 

- Federals-State Cooperative Extension Service begins operation 
^ to 1** maturity standard established for oranges 

- Farmers* special credit needs analyzed 

1915 - Vitamin A discovered 

^ Market news service begins 

Improved shipping containers save millions annually 

- Hessian fly controlled by safe planting dates 
Farmers* special insurance needs analyzed 
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1916 - Calcium arsenate effective against boll weevil 

- Cotton Futures Act provides for uniform futures delivery contracts 

- Official standards established for grain 

- Ut S# Yv^arAouse tet prc^otes orderly marketing 
Congress fixes standards for market containers 

- Marketing work begins on Federal-6tate basis 

1917 ^ Improved terraces developed to control erosion of farm land 

- Process for making phthalic anhydride launches U, S» vat-dye industry 

- Federal inspection begins iwith fruit and vegetables 
^ Federal State cooperation in crop reporting begins 

1918 - Barberry eradication begun to ccmtrol ston rust of wheat 

Bud sports promise improvement in fruits 

1919 - Sanitation system controls swine roundiirorms 

Airplanes used to fight forest fires 

192^ - Day length controls flowering and seed production of many plants 

- USDA broadcasts market news 

- ^Farm population" first defined for use an U# Census 
Farm leases improved 

Major U« Sm land uses inventoried 

1921 -* Hybrid corn, a commercial success 

- Radio used in fighting forest fires 

- Carbon tetrachloride controls hookworms in man and animals 

- Public stockyards regulated 

1922 Grain futures trading regulated 

Shipping point inspection begun for fruits and vegetables 

- Airplanes equipped for dusting cotton 

- Vitamin D in cod liver oil prevents rickets in chicks 

Wright *s coefficient of inbreeding speeds improvement of livestock 

- USDA analyzes supply-and-demand of agricultural commodities 
Farm family living standards measured 

1923 - Growers use ethylene to develop natural, color of citrus fruit 

- Annual agricultural outlook conferences begin 

- Relative humidity of air an index to forest fire danger 

- New method of farm bookkeeping introduced 

- Effects of heredity on growth and fertility of animals demonstrated 

192A - Korean lespedeza introduced 

- Vitamin D added to milk by irradiation 

- Index numbers established for prices paid and received by farmers 

- Tvood protected from insect injury by chemical treatments 
Semi-ohanical pulping process developed 

1925 - Copper and iron combination in feeds saves thousands of baby pigs 

- Cure of "alkali'' cattle disease saves thousands of dollars in West 
^ Mew method developed for kiln drying hardwoods and softwoods 

- Commodity situation reports begin 



U7 

1926 - Cooperative Marketing Act paves way for helping co-ops 

- Vitamin A necessary in diets of farm animals 

- New sugar beets resist curly top disease 

1927 - Advantages of cooking meat at moderate temperature demonstrated 

- Steam distillation begins revolution in production of gum : xavai' at.o;r^es, 

- USDA recommends quality standards for fruits and vegetables industry 
-ii-H Clubs send representatives to first national camp 

1928 - National Farm and Home Hour broadcasts begin 

- Experiments show value of forest cover for stable water supply 

1929 - Practical field test for pullorum disease reduces heavy losses of poultry 

- Last of 6 foot-and-mouth disease outbreaks eradicated in U. S. 

- Aerial photographs used in soil mapping 

- New seed cotton drier proves practical 

- Tobacco Standards Act provides for official grades 

- Erosion control studies begin 

1930 - Perishable Agricultural Commodities Act suppresses unfair practices 

- Weather studies aid crop forecasters 

- Science of sampling improves crop reporting 

- Mediterranean fruit fly eradicated from. Florida 

- New methods cut costs of planting forest trees 

- Strain 19 vaccine prevents brucellosis in cattle 

- First hybrid pine trees produced 

1931 - Corn-hog ratio established 

- Improved ranges reduce soil erosion in Tfest 

- Research shows role of endocrine glands in milk secretion 

1932 - "Fixed coppers" kill fungus diseases of vegetables 

- Golden Gross Bantam sweet corn resists bacterial wilt 

- Disease-resistant Katahdin potato released 

- First hybrid hogs produced 

1933 - Close inbreeding reduces size, vigor, and reproduction rate in dairy / 

- Dusts and sprays of rotenone control Ifexican bean beetle cattle 

- Diet standards translated into family food plans 

- USDA licenses stabilize milk market 

- Export Apple and Pear Act protects market for American fruit 

- Wet lands in South reclaimed by improved drainage methods 

- Price-parity standard adopted 

- Control of shipments of fruits and vegetables begins 

I93U - Productivity ratings for soil types published 

- Rutgers tomato introduced 

- Egg quality is determined by inheritance 

- Columbia sheep combines efficient wool and m.eat production 

- Chemicals used to thin apple blossom.s 

- Thatcher wheat resistant to stem rust for hard red spring area 

- First fire danger meter to determine potential size of fire job 
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1935 - New planting eqiiipment for sugar beets saves seed and labor 

- Soil f ximigation controls nematodes 

- Milky disease controls Japanese beetle grubs in lawns 

- Reseeding legumes aid erosion control in South 

- First successful hybrid chickens produced 

- Fertilizer studies show value of side placement 

- Price spreads from farm to retail store analyzed 

- Stressed-skin principle used in prefabricated house construction 

- Nation-v/ide proved-sire ^•)rogram begins 

- Conservation farm plans boost farm income 

- Vitamin E discovered 

- Pine-gum cleaning continues improvement of gum naval stores production 

- Use of fire favors natural reproduction of longleaf pine 

- Vitamin K necessary for normal blood clotting nower in chicks 

- Types of farming mapped for !!♦ S, 

- Water supplies forecast by snow measurenK^nts 

- Modernized market facilities needs analyzed 

1936 - Neraat ode-resistant gra-pe introduced 

- Bark beetles identified as carriers of Dutch elm disease fungus 

- Soil moisture at seeding time foretells wheat yields 

- Radioactive isotopes used in plants and soils investigations 

- Vitamin A requirements of dairy cattle established 

- Commodity Exchange Administration established 

- Concentrated sprays speed forest insect control 

- Atlas of American Agriculture published 

- Nation-Ydde survey of "superior germ plasm" in plants and animals 

- First comprehensive study of Nation^s range resources 

- Parshall flume accurately measures irrigation waters 

- Input-output studies in agriculture begun 

1937 - Wilting n^thod of making grass silage developed 

- Cheddar cheese made from Pasteurized milk 

- Insecticides found effective against European corn borer 

- Analysis of forest taxation gives basis for State and local policies 

- Nicotinic acid, one of the B-vitamin group, isolated 

- Bees resistant to iimerican foulbrood developed 

- Tracing bighead disease to poisonous plants aids shee^ industry 

- It^rketing agreements assure minimum prices for milk 

1938 - Oil-insecticide treatment controls corn earworm in sweet corn 

- Stubble mulch culture conserves soil and ?fater 

- Proved-sire inethod of breeding superior dairy cattle demonstrated 

- Phenothiazine removes internal parasites of livestock 

- Reseeding crimson clovers develo^oed 

- Feeding minerals rich in phosphorus corrects abnormal conditions in catti 

- Reseeding opens wide opportunity for range improvement 

- Tetrachlcroparabenzoquinone discovered as a superior seed fungicide 

- Mathod of making fiber from casein develo^^ed 

- 5y-passing sediment-laden runoff reduces sediment in reservoirs 



1939 First artificial-breeding association for dairy cattle organized 

- Ina\:igiiration of farmer opinion surveys 

- Accurate method of sizing children's clothing developed 

- USDA authorized to represent farniers before ICC 

- Control methods developed to stop gully erosion 

- Resins and coatings made from lactic acid 

- Improved gluing techniques foster new laminating industry 

- Growth regulators prevent dropping of fruits at harvest 

- Protein synthesized from nonprotein nitrogen in stomach of cow 

- Relation betv;een vitamin A deficiency and blindness in cattle shown 

- "Salt sick" in Florida cattle corrected by feeding copper and iron 

- Federal Seed Act regulates commerce in sr)ecified seeds 

-* Vegetative cover reclaims sand dunes and prevents wind erosion 

- Barriers to trade in farm products analyzed 

I9UO - Acid stimulates flow of gum from pine trees 

- Production adjustment studies to determine wartiire production potentials 

- Wilt-resistant alfalfa released 

- Combine-tyiDe sorghums become mass-production cash crop 

- Beltsville Snnll White turkey introduced 

- Erosion control increases crop yields 

- Bovine TB reduced to less than half of 1 percent throughout U.S. 

- Economic stud3.es of farm, technology provide basis of wartime expansion 

- First use of parachute fire fighters in regular fire fighting operations 

I9UI - Cobalt deficiency in cattle recognized 

- Wom.en's fmctional clothes designed 

- Liquefied-gas aerosols new method of dispersing insecticides 

- Potato storage houses redesigned for greater efficiency 

- Effective screwworm remedy developed 

- Dairy nutrition guide wins Nation-wide acceptance 

- Udders of young calves foretell producing ability 

- Cotton Testing Services Act provides for fiber and spinning tests 

- Cancer-producing properties of 2-acetaminofluorene discovered 

^ I9ii.2 - Wilt-resistant tobacco developed 

- Scientists establish safe moisture limits in stored grain 

- Lanthionine, new amino acid^ isolated 

- National and par capita food supply statistics compiled for war use 

19ii3 - Large-scale production, of penicillin made possible by research 

- Antibiotic streptonycin isolated from soil fungus' 

- DDT residual insecticide controls livestock, crop, and household pests 

- DDT controls typhus, malaria, and other insect-borne diseases 

- Airplanes equipped for applying liquid insecticides 

- Adequacy of feed supplies measured 

- Soaps from inedible animal fats aid sjmthe tic -rubber production 

- Costs of producing food nutrients measured 
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19hh - Ne?/ peanut sheller adapted to small farms 

- Citrus canker eradicated from U* S. 

- First hybrid onion introduced 

- Plant-^ro^vth regulators kill weeds 

- Improved procedures developed for controlling shrubs on ranges 

- Vitamin A content of Nation's butter supply determined 

- Sodium fluoride controls STdne roundworms 

- Industry given means of recovering fruit-flavor essences 

- Improved methods of soybean analysis save millions for Government 

- lifester Sample provides improved basis of gathering agricultural statistic 

19U5 - Phony peach disease eradicated from 7 States 

- Inauguration of the annual Balance Sheet of iigriculture 

- Ifoisture-fertility-stand balance is essential to high crop yields 

- New huller and pick-up machine for tung nuts 

- Industrial alcohol made from wood waste 

- Hessian-fly-resistant wheat released 

- Phosphatase test detects underpasteiorization of milk in dairy products 

- Comm.ercial production of frozen concentrated orange juice begins 

- Comprehensive analysis of postwar prospects for agricTilture 

I9U6 - Inauguration of Consumer Preference surveys 

- Scientists make home-canned foods safer and better 

- Organic phosphorus compounds introduced as insecticides 

- Red SlndJii cattle imported for developing heat-tolerant dairj/ cattle 

- Rutin, new drug from buckwheat plants^ used to treat weakened blood / 

- Research and Marketing Act enacted vessels 

- DDT found in milk of sprayed cows and those fed treated crops 

- Minnesota No, 1 new meat-tjrpe hog breed 

- Vigo vjheat disease-resistant variety for soft red winter area 

- Chemical weed killers used in production of cereal crops 

- Hamprace nev/ iiBat-type hog breed 

^ Scientists learn how to remove lignin, indigestible ingredient of feeds 
Characteristics of 3. farms analyzed by size and economic class 

- Rate of gain in beef cattle sho?/n to be highly heritable 

I9U7 - New soybean glue used in more than half of U»S. shotgun shells 

- Retail training increases sales and reduces losses in fruits, vegetables 

- National food supply, I909-I9U?, appraised nutritionally 

- Cross-breeding experiments v/ith dairy cattle show promise 

- Battle begins to eradicate foot-and-mouth disease from Ifexico 

- Hybrid corn resistant to corn borer released 

- USDA "blue prints" terminal market facilities 

- New test of cotton mturity aids cotton-textile industry 

- Aerial sprays control forest insect pests 

- Novel froth-flotation process for cleaning peas adopted by canners 

- BIIIA contracts provide new approach to USD/i research and service vjork 

- First permissive consumer standards for fresh fruits and vegetables 

- Consumer education started by State and Federal Extension Services 



51 

19U8 - Filament spun from milk casein used in carburetor air filters 

- Industrial production of new textile fiber from corn protein begins 

- New synthetic rnabber with high heat resistance made from milk sugar 

- Chemicals cut cost of weed control in irrigation ditches by 90 percent 

- Mew designs improve bulk drying of grains 

- ifew mechanized sprayers and dusters improve corn borer control 

- Plant disease warning service begins in East 

- Citrus purees produced commercially 

- Farm electrification economics appraised 

- Field-cured hay averages 25-percent loss in feed value 

I9U9 - Systemic insecticides promise new approach to insect control 

- Combine-type waxy sorghum good substitute for tapioca 

- Scientists measure effect of tire design on tractor efficj^rwy 

- New lint cleaner removes fine trash from cotton 
Milk a good source of vitamin 3-^2 

- Safe substitutes for DDT recommended to dairy farmers 

- Synthetic pyre thrum nrnde in laboratory 

- Chlordane and toxaphene enable individual farmers to control grasshoppers 

- Fungal amylase lovjers cost of producing industrial alcohol 

- Unkno^vn growth factor for poultry identified as vitamin B^g 

1950 - Natural enemies of oriental fruit fly established in Hawaii 

- Blister rust of white pine under control on 12 million acres 

- Outbreak of deadly Asiatic Newcastle poiiltry disease eradicated 

- Reverse-cycle heat pumps installed in Kansas farmhouses 

- Parity prices for commodities modernized 

- Bactericidal radiation increases egg production 19 percent 

- More seed of improved varieties results from Foundation Seed Program 

- Ifew vegetable shipping crates reduce losses 

- Improved grocery check-out counter developed 



